elt 


ECONOMIC CLIMATE 


ECONOMIC DOWNTURN, now evident in 
production figures, probably will not 
go _ very deep or last very long. A basic 
factor of fundamental strength is the 
continuing high level of personal in- 
come. It continues to trend fraction- 
ally upward, though wage and salary 
payments tend to slow. 


RECESSION TALK seems to be frighten- 
ing consumers a bit. Retail sales have 
Slackened, but not dangerously. The 
onset of the Christmas buying season 
doubtless will bring about an important 
reversal in the direction of retail 
sales. This may spur some build-up of 
inventories. 


OVER THE YEAR, total output of goods 
and services will average significantly 
higher than in 1959, despite the current 
Slipping tendency. The downward changes 
Start from a high level of activity, and 
so far they have been minor. Psychologi- 
cal factors assume even greater im- 
portance in today's circumstances. This 
appears to be recognized, for example, 
by the National Association of Purchasing 
Agents. They note that some companies 


and industries are "doing very well, 


and while others are depressed. And, 
there is increasing evidence that even 


some of those who currently are prosper- 
ing are apprehensive about the duration 
of their prosperity." 


MANAGEMENT VIEW 


"NEAR" WARNING SYSTEM, demonstrated 
on a systemwide (Consumers Pwr. Co.) 
basis in Michigan last month, "is a 


very wonderful vehicle to bring to peo- 


ple of this country a very real con- 
tribution," proposed Consumer's Pres. 


James H. Campbell. He added: This 
system can be made to work only through 


the medium of the electric power com- 


f 
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NEWS IN PERSPECTIVE 


panies (which were represented by more 
than 50 participants at the Charlotte, 
Mich., test by OCDM). 


"THE PURSUIT OF EXCELLENCE" is the 
way Commonwealth Edison's Pres. H. Harris 
Ward describes utility top management's 
day-to-day job. "We have to be deter- 


mined we are going to have the best 


utility in the country--and we had better 
have that idea because, though we are 


described as a monopoly, we are ina 
highly competitive industry. About 
90-percent of the services we provide 

to a homeowner could be Supplied by some 
other form of energy," Mr. Ward observed 
in a recent interview. 


EFFECTIVE MANPOWER UTILIZATION as 
one answer to the profit squeeze has 
been the subject of the most compre- 
hensive analysis ever attempted in an 
AMA study just revealed. A first report 
of a continuing self-appraisal by 88 
corporations with more than a million 
employes "provides meaningful compari- 
sons of numbers and ratios of adminis- 
trative employes, most of which produce 
wide and puzzling variations" company- 
to-company. Variations of 50-percent 
in manpower used to perform standard 
administrative tasks are common, the 
study shows, and variations of up to 
500-percent are found. (The electric 
utility industry is stepping up its 
efforts to control manpower costs, too— 
see report on the EEI Industrial Rela- 
tions workshop, p. 63.) 


CREEPING INTEREST RATES in an infla- 
tionary economy affect utility opera- 
tions in a way that many rate regulating 
agencies have been slow or unwilling to 
recognize, Michael J. Kraemer, consultant 
to Commonwealth Services, Inc., noted 
recently. If these trends persist, he 
predicts, the required rate on total 
capitalization will increase by about 
1.25=-percentage points in the current 
decade. (However, in asking the P. S. 


NEWS IN PERSPECTIVE 


JOINT DEVELOPMENT of Kinzua Dam, now 
being built by the Army Engineers on 
Pennsylvania's Allegheny River, has been 
proposed by a REA coop and a private 


electric company. (See page 63.) 


INDUSTRY SIFTINGS 


MONTH OF MILESTONES--Last month the 
electric power industry's achievements 
in technology were especially noteworthy, 
and all were appropriately saluted: 

As the world's largest generating unit 
(475-megawatts) was dedicated in Indiana 
(see pe 72), the first full-scale, 
privately-owned (and world's largest) 
nuclear powerplant was officially com- 
pleted in Illinois (see p. 67); and the 
nation's first geothermal station was 
dedicated in California (see p. 66), 

In Pennsylvania, the world's first 
460-kv transmission line was energized 
(see p. 63). 


BUT, GENERATOR SIZE—? Up and up, 
of course. Last month, TWA invited bids 
on two 800-megawatt units. Then, how 
far away are the 1000-megawatt machines? 
—Less than 15 years, says Westinghouse 
Engineer C. J. Baldwin, noting that his 
company already has the 800-megawatt 
developed. (And, in Arizona Public 
Service next year will build the longest 
545-kv transmission line in the U. S.) 


"HEALTHY SPIRIT OF URGENCY" is de- 
veloping over the business of selling 
our product to the consumer, AGA's retir- 
ing Pres. W. H. Ligon noted at the 
Association's recent annual convention. 
Competition? Plenty should come from 
electric utility marketers, if ideas and 
plans mean anything. Example: EEI's 
market research committee recently came 
up with no less than 110 ideas for "pos- 
sible and needed analyses” in the 
industry's marketing. (See details in 
EL&P, Dec. 1.) 


ORGANIZING PROMOTIONS—National Elec- 
trical Week (Feb. 5-11) will do it with 
the theme: "Make Electricity Work for 
You." And, the Industrial Electrifica- 
tion Council enters a new phase of oper- 
ation, co-sponsored by both NEMA and 
EEI beginning Jan. 1. 


DECLINING PROFITS, increasing con- — 
cern of electrical manufacturers par= 
ticularly, are reported by both GE (for — 
the first nine months of '60) and West-— — 
inghouse (for the third quarter of '60). 
Commented GE's Chairman Cordiner: "the 
electrical industry is operating at not ; 
much more than half capacity, reflecting — 
both expanded capabilities of major pro- 
ducers and the entrance of so many 
competitors." 


GE STRIKE EFFECTS are undoubtedly 
minimized by the general supply situation 
in the industry. With the union posi- 
tion weakening as the strike progressed, 
prospects of utilities suffering seemed 
to fade, too. 


MILE OF ALUMINUM TOWERS is part of a 
6-mile transmission line which connects ~— 
Philadelphia Electric's Eddystone plant 
and a substation—"first in the U. S." 
The utility expects to show lower total 
service-life costs for the all-aluminum 
structures than for steel towers on 

the line. 


"DEALER DOLDRUMS" OUT is sought by 
Westinghouse via activities of a newly 
appointed National Dealer Council... 
to establish a better liaison with fac- 
tory representatives and exchange infor- 
mation on all phases of the appliance 
business. 


THE ATOMIC ENERGY STORY will go out 
forcefully to the general public on 
Dec. 11 in a special 16-page all-adver- 
tising supplement of the "N. Y. Times.” 
Sponsored by General Electric, the sup- 
plement will get wide distribution in ‘ 
reprint form, over scores of utility y 
company mailing lists. 


HURRICANE DAMAGE COSTS, of record 
($200-million) proportions in Florida 
after "Donna" hit, will be absorbed by 
Tampa Elect. Co. in its Sept. accounting 
period. Charging up the utility's 
$400,000 losses from the damage cuts 
earnings from 12-cents to 9-cents per 
common Share, but that makes them the 
Same as in the '59 period, according to 
Pres. MacInnes. Tampa Electric's big- 
gest expense item?—$214,000 of overtime 
pay. 


Electric Light and Power, November 15, 1960 


Industrial Relations — 


Goal: Handle People 
As Well as Technology 


Utility company representatives 
took stock of their progress in meet- 
ing the problems of handling people 

. and from the observations of 
keynote speakers addressing the re- 
cent 13th annual Roundtable Con- 
ference of the EEI Industrial Rela- 
tions Committee, it was clear that 
their hope is to catch up with the 
industry’s good record of achieve- 
ment in meeting the problems in 
technology. 

If the industrial revolution of the 
past century changed our manage- 
ment techniques so much, what 
changes shall there be in the next 
ten years, the first decade of the 
space age? Posing this question, 
Wm. Ismay, industrial relations 
manager of the Arizona P. S. Co., 
stressed in his survey of “the future 
composition of management,” this 
aim of keeping pace with the tech- 
nical end of the utility business. He 
asked: Are we giving anything near 
the emphasis to research into the 
skills of management as we are to 
the technological end of the busi- 
ness? 

Mr. Ismay set the stage for work- 
shop discussions by listing these 
further questions pertaining to the 
future composition of management. 
1. What are we doing today to 

equip our managers to handle 
the complex problems of present 
day business and the more com- 
plex problems of the rapidly 
growing industrial community of 
tomorrow? 

2. Does “budgetary near-sighted- 
ness” and “lockjaw of the pocket 
book” hobble every effort to 
expose managers to effective 
training in facets of the business 
other than their own? 

3. Are we “inbred” in our ideas on 
management, afraid to mingle 
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World’s highest voltage electric line, extending 13-miles in Central Pennsylvania, was energized 
recently in ceremony at Penelec’s Claysburg substation. Turning switch on remote control panel is 
GPU’s Pres. A. F. Tegen. With him (I. to r.) are: GPU V-P Ed. W. Morehouse, Penelec’s Pres. 
L. H. Roddis, Jr., Transmission Supt. P. L. Lumnitzer and Eng. V-P R. F. Bovier. 


with the practitioners in other 
industries who have gone farther 
faster than we? 

4. Have we considered the effects 
new tools have on management, 
such as the telescoping effect of 
organizational structures, due to 
rapidly and more comprehensive 
reporting? 

5. What have we done in the “pro- 
creation” of management person- 
nel in our individual companies? 
How many companies have given 
more than lip service to the posi- 
tive selection and training of 
managers to replace those who 
will retire or leave the company 
by ordinary attrition in the next 
ten years? 

Paul V. Hayden, vice-president 
public and employee relations, The 
Connecticut Light & Power Co., 
made this plea: “Let us do the kind 
of a job in the employee relations 
field that we, as an industry, have 
done in the physical supply of 
power to the country. We have 
never been too late with too little. 
Let’s not win the big battle and 
then lose the war by default in the 

(Continued on page 65) 


Manufacturers Team Up, 


GPU's Penelec Has 
First 460-kv Line 


The highest pressure ever util- 
ized in an electrical network in the 
United States is a key part of the 
record performance of the nation’s 
first 460,000-volt network line—now 
operating over a stretch of 13-miles 
in central Pennsylvania. On Sep- 
tember 30 the pioneer transmission 
line, which matches the voltage of 
any line operating anywhere in the 
world, was energized officially. 

In placing this line in operation 
A. F. Tegen, president of the Gen- 
eral Public Utilities Corporation, 
told industrial and civic leaders 
that this “Power Line of Tomor- 
row,” came into being because of 
the imagination and progressive at- 
titude of an investor-owned power 
company and investor-owned man- 
ufacturers of equipment. Mr. Tegen 
thanked the manufacturers for 
their contribution to “this milestone 
of progress.” 

Preliminary operation indicates 
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that pressures as high as 505,000- 
volts can be safely carried on the 
line which has wires as thick as a 
man’s wrist, held up by porcelain 
insulators 15-feet long suspended 
from a variety of wood and steel 
structures towering 130 ft high. 

“Not only was it necessary to cre- 
ate new electrical hardware, but 
entirely new construction methods 
had to be developed,” Tegen said in 
praising Louis H. Roddis, Jr., presi- 
dent of Pennsylvania Electric Com- 
pany (a GPU subsidiary) and his 
associates for completing the line in 
260 days. The precedent-setting 
extra high voltage line parallels two 
of the 115,000-volt lines in this bi- 
state network. 

The close proximity and capacity 
of these two existing lines were 
factors in selecting Saxton and 
Claysburg as terminals for the 460,- 
000-volt line, for they permit it to 
be operated as part of an integrated 
network under three-phase condi- 
tions. The line passes over two 
mountains and intervening valleys. 
Several other experimental lines 
have been built or are being built 
to operate at this same voltage but 
all have operated single phase with- 
out load. 

“As important as the operation 
of this line is to the electrical indus- 
try and to everyone who uses elec- 
tricity, it gives promise of being 
even more vital to the future econ- 
omy of Pennsylvania,’ Mr. Roddis 
said in explaining why Penelec pio- 
neered its construction. “The econ- 
omy of Pennsylvania, especially 
that in the central part of the state, 
is heavily dependent on coal, whose 
future in turn is largely dependent 
upon the electrical industry. Nearly 
one-half of the nation’s soft coal pro- 
duction is burned in generating sta- 
tions and this proportion can be in- 
creased tremendously if coal’s en- 
ergy in the form of electricity can 
be carried in supersize amounts to 
all parts of the eastern seaboard.” 

There is an east-west exchange 
of power now over an interconnec- 
tion maintained by utilities in Penn- 
sylvania, New Jersey and Mary- 
land which, despite capacity limi- 
tations has proven valuable, espe- 
cially in times of equipment out- 
ages and of unexpected heavy de- 
mands. However, plans to move 
larger blocks of power as firm ca- 
pacity for the growing power mar- 
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Adding 580,000-kw with two generating units in its newest station, P. S. Elect. & Gas now has a 


total capacity over 3-million kw. Bergen Station was built at cost of $110-million. Public Service 
started this year with $267-million budgeted for further expansion. 


ket have run into the problem of 
rights-of-way, especially in and 
near larger cities. A 460,000-volt line 
will provide relief here as it is ca- 
pable of carrying 16 times as much 
electricity as a similar line operat- 
ing at 115,000-volts since capacity 
increases in direct proportion to the 
square of the voltage. Thus, one 
EHV line requires a lot less real es- 
tate and is cheaper to build than 16 
lines operating at 115,000 volts, 
Penelec notes. 

But even with these savings, 
460-kv lines would not be feasible 
unless a concentrated market can 
be found for large blocks of power 
and unless this power can be gener- 
ated in one location at economical 
rates. GPU’s rapidly growing sub- 
sidiaries in New Jersey have the 
customers for the power which its 
Pennsylvania subsidiaries can gen- 
erate in the coal fields. Penelec’s 
Shawville Station, recently ex- 
panded to the largest in the state 
with a net capacity of 615,000-kilo- 
watts, is the type plant capable of 
serving an EHV line and of stimu- 
lating local economy. Its annual 
consumption of 1,800,000-tons of 
coal provides the main source of 
male employment in Clearfield 
County. 

These factors, along with a long- 
time record of pioneering such in- 
novations as pulverized-coal boil- 
ers, outdoor metering and long- 
span construction, led the GPU 
System to build the nation’s first 
460-kv line. Added was a desire to 


make a substantial contribution to 
the technology of the transmission 
art, a desire in which it was ably 
supported by the following manu-— 
facturers: General Electric Com- 
pany, Ohio Brass Company, Alumi- 
num Company of America, Kaiser 
Aluminum and Chemical Corpora- 
tion, Pennsylvania Transformer 
Division of McGraw-Edison Com-_ 
pany, I-T-E Circuit Breaker Com- 
pany, Preformed Line Products 
Company, Union Metal Manufac- 
turing Company, Rilco Laminated 
Products, Inc., Hughes Brothers, 
Inc., Bethlehem Steel Company 
and Copperweld Steel Company. 
Construction was shared by the 
Sordoni Construction Company 
and Day & Zimmerman, Inc. 

The concerns not only assisted 
with pre-construction research and 
testing, but several will cooperate 
in the two-year testing program 
Penelec plans to conduct. Two mo- 
bile laboratories will be utilized to 
test operating characteristics and 
evaluate the relative advantages of 
the four different types of con- 
ductor and the 14 different types of 
structures used in construction. 

In thanking the 14 cooperating 
companies for their assistance, 
Tegen indicated that GPU is al- 
ready planning to extend the 460,- 
000-volt line as a logical step in 
its pioneering efforts of building 
“Kilowatt Turnpikes” from Lake 
Erie to the Atlantic Ocean—first at 
115,000-volts and later at 230,000- 
volts. . 
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Ind. Relations—cont. from p. 63 


arena of public relations.” 

He said further: “I do not believe 
that a continuing program of moti- 
vating our employees to act as am- 
bassadors of good will is formidable 
or costly. Certainly our various 
safety programs haven’t proved to 
be. They are based primarily on a 
continuous repetition of a central 
theme, in different ways, day after 
day, month in and month out. The 
prime ingredient needed is the will 
to jump in and get the job started.” 

To make sure that conferees 
would be inspired to “push practical 
possibilities and not pause for per- 
fection,” as ConEdison’s John C. 
Arnell put it, that utility’s industrial 
relations director organized the con- 
ference approach to the all-impor- 
tant area of “manpower costs.” He 
summarized it this way: 

“With the vast amounts of new 
capital that this industry will re- 
quire in the decades ahead, the com- 
petition for new money will continue 
to be vigorous and the need for 
maintaining earnings equally rigor- 
ous. We dare not, in the negotiation 
of our working agreements, or in the 
administration of them on a day-to- 
day basis, weaken our right to ex- 
pect a fair day’s work for a fair day’s 
pay, our right to set new work 
standards which are realistic, our 
right to change working methods or 
_ job duties, our right to promote the 
most capable and our right to sub- 
contract work. 

“More effective manpower utili- 
zation is being accomplished through 
improved work methods, reorgani- 
zation, mechanization and automa- 
tion as needs are indicated. Cost 
conscious companies are planning 
more training for management and 
supervisory employees. Employees 
are being motivated to do a better 
job through accelerated training, 
communications and even encour- 
agement to train themselves. 

“We must keep our costs of oper- 
ation under control by the constant 
application of intelligence, under- 
standing and teamwork. We don’t 
have to be ‘Simon Legrees’ but we 
can continuously seek to devise 
methods by which our work can be 
done more efficiently with less waste 
of time and effort.” 

Mr. Arnell reported that a sam- 
pling of utility company costs 
showed that 11¢ of the manpower 
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dollar goes for items that don’t even 
show up on the payroll, and an addi- 
tional 10¢ of the payroll is spent for 
agreed-upon non-productive time 
such as vacations, holidays, sick ab- 
sence and excused time, so that 21¢ 
of every manpower dollar is not 
even connected with production. He 
noted that the other 79¢ of the pay- 
roll cost is further diluted by hidden 
costs such as “coffee breaks,” rest 
periods, excessive socializing, griev- 
ance discussions, etc. 

Mr. Arnell observed that, while 
no common valid manpower cost or 
productivity index has been devel- 
oped that is generally accepted in 
our industry, just the simple at- 
tempt to measure human perform- 
ance seems to improve it. 

And, he added this caution: 
“Never forget that back of all these 
yardsticks lie management philoso- 
phies, operating methods, ideas and 
people. What is the yardstick for a 
story of teamwork and effort?” 

Fred R. Rauch, vice-president of 
The Cincinnati Gas & Electric Co., 
was asked by the conference chair- 
man to raise questions and prob- 
lems in which union-management 
relationships with the utility com- 
panies will be concerned in the 
years ahead. He said these might be 
divided into three general cate- 
gories: (1) problems of protection; 
(2) problems of adjustment and 
prevention; and, (3) problems of 
opportunity. He discussed their 
scope as follows: 

“The problems of protection will 
include the protection of manage- 
ment’s freedom to manage; the pro- 
tection of the union’s freedom to 
protest; the protection of employees 


against unemployement induced by 
technology; the protection of profit 
margins; and, the protection against 
unbalanced power which threatens 
the survival of either management 
or labor. 

“The problems of adjustment and 
prevention will result primarily 
from the negotiation of new agree- 
ments; the prevention of disputes; 
and, the methods used in the settle- 
ment of grievances arising under 
existing agreements. 

“Problems of opportunity will re- 
sult from employee-sought oppor- 
tunities to exercise initiative, judg- 
ment, skill and other qualities that 
are regarded as desirable; from em- 
ployee-sought opportunities for 
greater job satisfaction, increased 
leisure time, and individual recog- 
nition.” 

Mr. Rauch expressed doubt that 
all such problems will ever be 
solved, ‘for as rapidly as we solve 
one, such others are being created 
not only by technological and or- 
ganizational changes which alter 
the nature of working conditions, 
but also by changes in our ideas of 
what is worth while.” 

Mr. Rauch suggested that par- 
ticular consideration be given to 
this question: “How will we pre- 
serve management’s freedom to per- 
form the functions of management 
under labor contracts negotiated in 
the years ahead?” 

The real problem—of determining 
what decisions should be made uni- 
laterally by management—is a cru- 
cial one, he said, “for on its solu- 
tion depends the whole nature of 
union management relationships in 
the years ahead.” 


YARDSTICKS FOR MEASURING UTILITY MANPOWER COSTS 


MANPOWER COSTS 


% of Operating Revenue._................__.. 


CUSTOMERS 


Per'-Employee 3.2.22 sec eee cee ee seer 


REVENUE 


Per Employee: 2 <.22.0 ie cei ck Sone eevee 


KWH SOLD (1,000’s) 


Per Employee..................---..--------------------- 


High Low Average 
eens 34.5 21.0 26.3 
basses 191.4 98.9 131.0 
ees $33,591 $19,345 $26,690 
2,399 752 1,306 


Data from 63 utility companies on yardsticks used to measure manpower costs show a wide 
variation. A small company had the lowest ratio of 21-percent of operation revenue and a 
medium large company had the highest ratio. A medium large company had the low of 98.9- 
customers and a small company had the high of 191.4. There is an “amazing” spread in kwh, 
but this gap is closed when revenue dollars are considered, the EEI industrial relations committee 
notes. The yardstick most frequently used is the ratio to revenue, with the number of customers 


per employee and revenue-per-employee next. 
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Mt. Sheep “Superior, 
FPC Staff Testifies 


Testimony was in and last week 
the FPC began the task of cross- 
examining witnesses in an affort to 
resolve the controversy over what 
is the best way to develop the re- 
sources of the Snake River—High 
Mountain Sheep or Nez Perce. 

Pacific Northwest Power Co., 
which has long sought to build the 
proposed 690-ft high Mountain 
Sheep project, drew new encour- 
agement last month, when FPC’s 
technical staff added its findings to 
the record: Development of the 
power and flood control resources 
of the Middle Snake River with the 
multi-purpose High Mountain 
Sheep project is found to be supe- 
rior to the alternate Nez Perce plan. 
The staff report places the Techni- 
cal Group of the Commission in 
agreement with the engineering 
studies and conclusions of the 
Power Company. 

The FPC staff studies were based 
on several parallel basic assump- 
tions as to project starting time and 
interest rates of money, and show 
more power is developed, greater 
flood control benefits are obtained 
and substantially better net annual 
benefits favoring the High Moun- 
tain Plan of Development. 

On the assumption that the al- 
ternative plans could be completed 
in 1967, the FPC staff said the High 
Mountain Sheep Plan would have a 
power advantage over the Nez 
Perce Plan of 177,999-kilowatts of 
prime power. At an interest rate of 
41%-percent, the net annual costs of 
High Mountain Sheep Plan would 
be $609,000 less-costly than Nez 
Perce, the FPC staff said. 

On the assumption that High 
Mountain Sheep could be in service 
in 1967, but that Nez Perce or 
Lower Canyon were delayed an ad- 
ditional ten years to 1977, the 
agency’s staff found that at 414-per- 
cent interest rate, the advantage for 
High Mountain Sheep would aver- 
age $11,211,000 every year over a 
60-year period. 

In economic feasibility studies, 
the FPC gave High Mountain Sheep 
a benefit-to-cost ratio of 1.47-to-1 
against a maximum of 1.35-to-1 for 
Nez Perce. The staff generally ap- 
proved the designs for both proj- 


ects, finding each competent and 
safe. 

Cost estimates submitted earlier 
by both applicants received general 
acceptance by the agency staff, 
which adjust High Mountain Sheep 
to cost of $190,662,000 and put a 
figure of $425,914,999 on Nez Perce. 

Last month a PNP spokesman 
labeled “unrealistic” the cost esti- 
mate of 2.85-mills-per-kwh for 
power from Nez Perce during its 
first year. In turn, Armor B. Martin, 
engineer and management coordi- 
nator for PNP, said that power from 
the High Mountain Sheep Dam on 
the Snake River will be delivered at 
a price one mill per kilowatt lower 
than power from the conflicting Nez 
Perce project proposed by public 
utility districts of Washington State. 

The PNP engineer insisted the 
public is being “deliberately misled” 
by the PUD sponsors of Nez Perce. 
He said the PUD claims are based 
on isolated and single-project oper- 
ation of Nez Perce. 

“Considering all of the proper fac- 
tors to arrive at the true power 
costs,’ Mr. Martin said, “Nez Perce 
power delivered to load centers will 
be 4.95-mills-per-killowatt hour at 
wholesale as compared to only 3.90- 
mills-for-power from the company’s 
High Mountain Sheep project. 

Cost of High Mountain Sheep will 
be $257,100,000 for a $252 cost per 
kilowatt of generating capacity. The 
cost of Nez Perce will be $611,000,- 
000 and per kilowatt capacity cost 
of $434, according to Mr. Martin. 


From well area (at top center) in PG&E’ 


s newly completed geothermal project, steam reach 


PGRE's Geothenntl Plan 
Is “Triumph of Vision” 


America’s first electric power 
plant operated by natural steam 
from geysers is now in regular serv 
ice. ; 

Pacific Gas and Electric Compan 
on September 30 dedicated thi 
country’s pioneer commercial geo 
thermal generating station. It is a 
12,500-kilowatt powerhouse at The 
Geysers in Northeastern Snoma_ 
County, California, about 100 miles — 
from San Francisco. Its turbine gen- 
erator is driven by steam from wells 
drilled into the volcanic formations — 
near the earth’s surface in that area. 

The Geysers Power Plant, as it is. 
officially named, uses about 240,000-— 
pounds of steam per hour, which 
reaches the well heads from within 
the earth at a pressure of 115- 
pounds per square inch and strikes: 
the turbine at 100-pounds. Its tem- 


perature is around 350 degrees F. < 


In the dedication address PG&E 
Pres. Norman R. Sutherland said: ~ 

“This unique plant—small but 
very significant—is a triumph of 
vision and determination. The enter- 
prising men who kept coming here 
over the years determined that the 
natural heat energy could be put to 
work. They kept at it until they. 
proved they were right.” : 

The present development began 
in 1955 and the first large well - 
drilled by the Magma Power Co. t 


12,500-kw turbine-generator in building at right through a quarter-mile long pipeline. 
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NUCLEAR 


Gathered in Dresden’s control room after dedication ceremony, chief 
e . 
executives of member companies of the Nuclear Power Group are 


(I to r): Illinois Power’s Allen Van Wyck, Union Electric’s J. W. McAfee, 
K. C. P. & L. Co.’s Robt. A. Olson, Central Illinois Light Co.’s E. D. 
Edwards, Bechtel’s S. D. Bechtel, AEP Service Corp.’s Philip Sporn and 
PG&E’s N. R. Sutherland. Before them: GE’s Cordiner, AEC Chairman 
John A. McCone, Commonwealth Edison’s Willis Gale. 


Private Enterprise Meets A Challenge: 
“Dresden Passes Tests, Colors Flying’ 


Dresden had its big day last month—a dedication day 
that was a mighty big one for many men and their 
organizations, all responsible in some important way 
or this very demonstrable success story of American 
ree enterprise. 

GE’s Chairman Cordiner called it “business leader- 
hip of the highest order”—the investment of millions 
f dollars in a bold plan to prove a point: the conviction 
eld by Willis Gale, Commonwealth Edison’s Chair- 
an, that “private enterprise had to respond to the 
challenge of nuclear power—not with paper studies 
d political propaganda, but with a direct commit- 
ent to build a full-scale, operating atomic power 
tation.” 

Now, in October, 1960—ahead of schedule, Mr. 
ordiner declared: “Mr. Gale, the Dresden Station has 
passed its tests with flying colors...” 


eter rere corer seenenietmmneoainssnntrann 


how does 
1970 look... 
from here? 


(and how about 19807) 


The most look-ahead industry in the na- 
tion is undoubtedly the electric utilities. 
Glance back over the past 10 years and 
the reason is obvious. And with even 
greater electric needs forecast for the 
next 10 and 20 years, it’s not surprising 
that any remaining short-term thinking 
about the way to buy coal is giving way 
rapidly to the same long look ahead. 


There is increasing awareness that be- 
hind an attractive invoice price can be 
the hidden incremental costs of excessive 
coal handling, ash handling, equipment 
outages, freight charges on inerts, oper- 
ating inefficiencies of many kinds. 


There is increasing interest in quality 
coal that delivers steam at the lowest net 
cost. There is increasing interest in ade- 
quate reserves, in uniformity of supply, 
in suppliers in a position to deliver the 
right kind of coal on a reassuring long- 
term contract basis. 


An increasing number of utilities are 
looking to Island Creek as a supplier of 
such coal... and such reassurance. We’d 
welcome a chance to discuss this matter 


more specifically with you. Write, wire 
or phone. 


You can depend on Island Creek 
» +. a Career company dedicated to coal 


ISLAND CREEK precisioncered Coals 


ISLAND CREEK COAL SALES COMPANY, Chafin Building, Huntington 18, West Virginia « 
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we 


Chicago + Cincinnati » Cleveland + Detroit » Greensboro + New York « Pittsburgh 
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WASHINGTON . 


Water Resources: “Open 


Strengthened government poli- 
cies affecting water development 
and use—along with new emphasis 
on the need for a more comprehen- 
sive development program, plus 
more scientific research—are cer- 
tain to be the core of reeommenda- 
tions that will come from the U.S. 
Senate Select Committee on Na- 
tional Water Resources. The Com- 
mittee’s final report on a long-term 
national program based on studies 
called for by Senate Resolution 48 
is expected to be made later this 
year, before Congress reconvenes 
in January. 


Clues to what this Committee 
will have in its balance sheet and 
resultant plans for remedial action 
have come from a number of public 
disclosures by Committee members 
and staff, particularly. Especially 
revealing was a presentation made 
late this summer to the Western 
Resources Conference held in Boul- 
der, Colorado, by the Committee’s 
staff director, Theodore M. Schad. 
Although Mr. Schad pointed out that 
his remarks should not be con- 
strued as reflecting the views of the 
Senate Committee, the nature of 
the Committee’s findings is un- 
avoidably indicated in his presenta- 
tion. 


“The Committee’s efforts have 
merely opened the door to a new 
type of anaylsis of water resources,” 
he cautioned. “In order to take 
advantage of and build on what has 
been done, two other types of study 
are believed to be necessary.” Mr. 
Schad identified these as (1) one or 
two temporary commissions to deal 
with emerging water problems in 
areas where water shortages will be 
most acute by 1980 (the arid states 
of the Southwest, the industrialized 
areas of the Northeast); and (2) a 
periodic assessment by the Federal 
government of the water supply- 
demand outlook for each of the wa- 
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Door to New Analysis? 


ter resources regions of the U.S. 

The Committee divided the coun- 
try into 22 water resource regions, 
based on river basins or groups of 
river basins having similar charac- 
teristics (though conditions 
throughout a region may not be 
uniform). The Committee also de- 
veloped a new concept for express- 
ing water demands—water losses 
plus flow requirements—and Mr. 
Schad expressed the hope that its 
use would minimize misunder- 
standings which have sometimes 
arisen when water needs are some- 
times expressed as gross withdraw- 
als. 


Projecting present trends into the 
future (without considering the ex- 
pected establishment of water use 
priorities and automatic curtail- 
ment of low priority uses), the 
Committee anticipates water short- 
ages in nine of the 11 Western re- 
gions by the year 2000. Mr. Schad 
expressed the view that these short- 
ages of water will not actually con- 
trol development of the basins, how- 
ever. 


Policies that will help in meeting 
the water and water-related needs 
of the nation have been the subject 
of almost continuous study and dis- 
cussion for many years, observed 
Mr. Schad. The policy changes 
which are necessary are difficult to 
determine, he said, and they will 
evolve slowly . . as the needs be- 
come obvious. 


According to the Committee’s staff 
director, these steps appear to hold 
the most promise at this time: (1) 
Preparing long-range comprehen- 
sive plans for water development 
and management programs, basin 
by basin; (2) providing for a con- 
tinuing appraisal of the situation so 
that necessary action to meet emerg- 
ing water problems can be taken in 
advance of actual needs; (3) provid- 
ing maximum flexibility to local, 


, OUTLOOK 


State, and Federal agencies in deal- 
ing with water problems as they 
arise; (4) obtaining the facts upon 
which improvements in technologies 
for use of available water and addi- 
tions to presently known supplies 
can be based; (5) broadening the 
use of water saving technologies 
already available; and (6) strength- 
ening Federal policies for dealing 


with water resources. 

Mr. Schad emphasized these con- 
siderations in detailing the condi- 
tions and related proposals covered 
by the Committee’s deliberations: 


1. The concept of comprehensive 
development should be redefined to 
include all purposes served by wa- 
ter resources and all measures 
available for meeting prospective 
demands (instead of the usual 
limitation to management of surface 
water resources as in the past). 

2. Because water problems are 
and will continue to be local or 
regional rather than national in na- 
ture, the importance of state and 
local planning and decision making 
is stressed. And, to avoid some of 
the problems of inadequate state 
planning, Federal support could be 
provided to the states on a match- 
ing basis. (If cooperative endeavors 
are to be fostered, more flexibility 
in Federal budgetary procedures 
will be needed.) 

3. A careful inventory of existing 
Federal research programs in wa- 
ter and the development of a co- 
ordinated program for future ac- 
complishment is essential. A great 
deal more research (particularly 
“basic”) and a demonstration of 
these processes is needed: (Area 
most urgently in need of attention: 
treatment of sewage and industrial 


wastes.) 
4. In spite of the existence of 
many inconsistencies in present 


Federal water resource policies, 
and the unlikelihood that any sig- 
nificant changes will be made in the 
realignment of either Congressional 
(Continued on page 101) 
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MECHANIZATION SPEEDS 


CUSTOMER 


All customer service and history (index) rec- 
ords, converted into punched-card form and 
housed 


in desk-sized mechanically operated 
units, help Georgia Power maintain high stand- 
ard of customer service. 


Complete facts on any customer account are 
brought to operator’s fingertips in a few sec- 
onds. It is estimated that system will pay for 
itself in three years, or less. 
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SERVICE 


4 


Combination of punched-card processing and push- 
button files solves customer service and index records 
problems. Complete facts on any account are brought to 
operator’s fingertips in a matter of seconds. 


NEW mechanized system of rec- 

ord keeping has materially 
helped Georgia Power Company to 
maintain the high standard of cus- 
tomer service that has been its life- 
long tradition. 

Although the system has not yet 
been priced out, it is conservatively 
estimated that it will pay for itself 
in three years, or less. Some of its 
benefits are: less floor space, per- 
sonnel reductions, better working 
conditions, considerably less oper- 
ator fatigue, better morale, pride of 
station tenancy, flexibility of expan- 
sion, mechanization of record re- 
placement, coordination of record 
maintenance, ease of reference, etc. 


Fast Access Important 


Few problems in today’s electric 
utility office are more important 
than the need for fast access to cus- 
tomer service and index records. 
Any time, the office is apt to be 
swamped with inquiries concerning 
specific accounts—some made by 
customer name and some by cus- 
tomer address—and the ability to 
handle these calls promptly is a 


significant measure of customer 
service. 


By ALLEN B. WILSON 


Assistant Treasurer 
Georgia Power Company 


Georgia Power’s territory covers 
practically the entire state and in- 
cludes the city of Atlanta. We serve 
820,000 meters representing 701,000 
electric power customers, through- 
out a territory of about 58,000 sq. 
mi. There are 110 commercial offices 
within the area, ranging in size from 
Atlanta, which serves 250,000 cus- 
tomers, to some offices serving less 
than 1,000. Late in 1958, after years 
of steadily increasing business vol- 
ume, we decided it was time for a 
change from our conventional man- 
ual record keeping method. 


Two-Fold Plan 


Our plan for streamlining the sys- 
tem was two-fold. First, we decided 
to convert the customer service and 
history (index) records into 
punched-card form—records that 
could be reproduced, prepared, 
sorted and replaced mechanically, 
and that would provide for re-entry 
upon the installation of a tape sys- 
tem. ; 

Secondly, we decided to house 
these records in Remington Rand 
Kard-Veyer units. These are desk- 
size mechanically operated units 
that work on the principle of the 
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conveyor belt. The operator sits in 
one place, and at the touch of a 
control button the file of cards re- 
volves inside the desk until the de- 
sired records are brought to her 
fingertips. 

Obviously, a difficult record con- 
version problem had to be solved. 
A policy decision assisted materi- 
ally. Management approved the 
transposition of the surname in the 
address card. Now, customer names 
are shown on the bills and account- 
ing records with the surname first— 
the same as listed in the telephone 
directory. This permitted mech- 
anized sorting, as will be seen later. 


Records Reduced 


Previously, there were three rec- 
ords housed in the two files in- 
volved. The customer service file 
contained a master location record, 
filed in visible record pockets in 
street and house number sequence, 
on which was recorded the customer 
name and meter data. A multiple 
use meter order was filed in the 
same pocket with the corresponding 
master location record. The cus- 
tomer history file contained the serv- 
ice applications filed in customer 
name sequence. Complete cross- 
reference was provided—by cus- 
tomer name or address. 

It was decided that these three 
records could be reduced to two 
records and still provide the desired 
information and results. Thereupon, 
an index card was designed that 
would fulfill the requirements of the 
history record as well as serve as a 
meter order. 

Then a street location card was 
designed to satisfy the needs other- 
wise for a service location record. 
So, in effect, the meter order was 
removed from the customer service 
location file, arranged in name se- 
quence, and a consolidation of the 
meter order and the former history 
record thereby realized. 


New Records Created 


The address cards and the meter 
reading (billing) cards contained 
all the information necessary to cre- 
ate the new index and service loca- 
tion records. Consequently, it was 
possible to develop highly mech- 
anized procedures to create, and sort 
into the desired sequence, the new 
records. 

It was necessary to key punch 
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customer names only, showing sur- 
names first, into reproduced address 
cards. Following this the entire op- 
eration was almost completely 
mechanized. 

Index cards were created first— 
being reproduced from the address 
cards. Then, meter and rate data 
were posted mechanically from the 
billing cards onto the index cards. 
Next, the index cards were mechan- 
ically sorted into name sequence. 


Advanced Filing Installed 


No longer does it hold that ad- 
vanced filing equipment cannot be 
installed because of prohibitive rec- 
ord conversion costs. For example, 
the index cards for the Atlanta ac- 
counts—a quarter million—were cre- 
ated within a 30-day period. In one 
week-end, these 250,000 records 
were fine sorted mechanically into 
name sequence, listed for visual re- 
view, and the lists checked visually 
for accuracy of sorting. Cost of sort- 
ing: $4 per thousand. 

In a subsequent 30-day period, 
the street location cards for the 
Atlanta accounts were created—all 
250,000 of them. No key punching 
was required for this record. It is 
possible to code the cards mechani- 
cally as to the number of digits in 
the house number and the card col- 
umn in which the street name starts. 
With this code, the street number 
and street name can be shifted 
through selection into standardized 
card columns in the card into which 
reproduced. 

The street location card was also 
reproduced from the address card, 
punching street number, street 
name, town and account number. 
The current customer’s name and 
meter data were then mechanically 
posted to the street location card. 
Sorting of this record to street and 
house number sequence was much 
easier than the index card sort. But 
again, economy of record conversion 
facilitated justification of file re- 
placement considerably. 


Cards Were Created 


And so it went for 10 months dur- 
ing 1959. Index cards and street 
location cards were created for 
workable segments of the accounts 
in volumes of 200 to 250 thousand 
at a time, skipping a month now and 
then for a breather. As of November 
1959, 820,000 index cards and 500,- 


000 street location cards (for larger 
offices only) had been created. 

A total of 1,325,000 records were 
created and sorted into file sequence. 
The Atlanta installation, being the 
largest, was the most difficult. How- 
ever, the old records were moved 
out on a Friday night, and the me- 
chanically operated units were in 
operation the next Monday morning. 


Large Filing Capacity 


A very distinct advantage offered 
by these units is the large filing 
capacity of a unit. In this particular 
application it is not practical to load 
the files to maximum capacity. How- 
ever, the spare space permits file 
volume variation to compensate for 
work load inequities. In this manner 
operator assignments can be equal- 
ized by adjusting the volume of rec- 
ords per cabinet (station). 

In the Atlanta office, the 250,000 
index records are housed in four 
Kard-Veyers, varying from 60 to 70 
thousand records per unit. Because 
of greater activity, the same number 
of street location records require 
five of these units. Self-indexing file 
guides, spaced approximately 14-in. 
apart, are used throughout—provid- 
ing a visible file effect. 

Utility accountants familiar with 
meter order systems readily realize 
that it would be impossible to ex- 
plain the operation of this system 
within the limited confines of this 
article. Basically, service requests 
are processed first through the street 
location file and then through the 
index file. Eventual plans include 
the automatic transmission of meter 
orders to the operating department 
in the Atlanta area. 


No Manual Corrections 


An important feature of the sys- 
tem, though, is that manual correc- 
tions of the records are not per- 
mitted. As is too well known, a per- 
centage of error will creep into any 
manually maintained file over a 
period of time, and it is prohibitively 
expensive to audit such a file. There- 
fore, when a correction is required. 
the incorrect record is replaced with 
a mechanically prepared record 
originated from the billing records 
(after those records have been cor- 
rected). In this manner, all records 
remain in agreement—the billing 
records with the file records, and 
conversely. 


7) 


-—— 


ee 


Penelec, Co-ops Unite 
On Hydro-Storage Plan 


In an unprecedented joint ven- 
ture designed to develop the maxi- 
mum power potential of the pro- 
posed Kinzua Dam near Warren, 
Pa. and at the same time to utilize 
Pennsylvania coal to a greater ex- 
tent in generating electricity, the 
Pennsylvania Electric Company 
and the Warren Electric Coopera- 
tive, Inc., have discussed with the 
Federal Power Commission appli- 
cations for permits to study the 
power potential of the dam being 
built on the Allegheny River by the 
U. S. Army Corps of Engineers. 

Heads of the participating organ- 
izations termed the proposal one 
which will unite investor-owned 
and federally-financed electrical 
companies in a common project 
which may well be an example for 
future development of similar proj- 
ects throughout the country. 

The two separate applications ask 
permission ‘‘to secure and maintain 
priority for a license under the Fed- 
eral Power Act while procuring 
data and performing the acts neces- 
sary to perfect an application for 
such a license.” Studied will be the 
feasibility of these two projects: 

1. By the Warren Electric Coop- 
erative to construct a hydro 
electric generating plant of ap- 
proximately 17,500 kilowatts 
capacity using “run-of-river” 
flow; a possible re-regulating 
dam two and one-half miles 
downstream that could in- 
crease the output to 30/75,000 
kilowatts; and a pump-back 
arrangement that would yield 
50/125,000 kilowatts. 

2. By Pennsylvania Electric 
Company to construct a fa- 
cility which would use coal- 
produced electricity during 
off-peak periods to pump wa- 
ter from the Allegheny River 
Reservoir to a reservoir on top 
of a nearby hill. The water 
would be released during on- 
peak periods to operate hydro 
generators. Capacity will be 
between 75,000 and 300,000 
kilowatts. 

Both projects would be operated 
by Penelec and the power generated 
would be transmitted over its 17,- 
000-miles of lines, and Penelec would 
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New $7.5-million Breed Generating Plant of Indiana & Michigan Elect. Co., containing world’s” 
largest single generating unit, is seen from Illinois side of the Wabash River. Power produced by 
475-megawatt unit is carried from plant over a 186-mile, 345,000-volt transmission line. 


Sporn: New Breed Plant 
Signals Progress Ahead 


“The Breed project, all that has 
preceded it, all that is now planned 
for future expansion, demonstrate 
not only that this can be done but 
that in this dynamic area of the 
United States—in Indiana and in 
the portions of the six other states 
served by the AEP System—it has 
been done,” declared Philip Sporn, 
president of Indiana & Michigan 
Electric Co. and American Electric 


deliver power from the projects to 
the thirteen cooperatives which are 
supporting the applications. 

“Essentially, what we propose to 
do is build a large energy battery,” 
Mr. Roddis said in explaining 
Penelec’s proposal. “Electricity gen- 
erated in our coal-burning plants 
during off-peak periods would be 
used to pump water from the Alle- 
gheny Reservoir to our impounding 
pond at a higher elevation. During 
periods of peak demand, the water 
would flow down hill, back into the 
reservoir, generating electricity in 
the process. Thus, the river water 
would only be borrowed to store 
energy in a manner analogous to 
the common storage battery.” 
Power System. 


Speaking at the dedicatory cere- 
monies of the huge generating sta- 
tion, largest and most efficient gen- 
erating station in the world, he 
went on to point out that “Progress 
in advanced power generation tech- 
nology on the AEP System will not 
stop with Breed. Already we are at 
work planning new units and de- 
signing new plants, to be built to 
meet the requirements of our area 
and of our communities for addi- 
tional electric power so that they 
can continue to grow, develop, and 
prosper. . 

“The new units will probably be 
bigger in size. But whether bigger 
or not, we are confident of one 
thing: es will be better generat- 
ing units and better plants, and 
they in turn will establish new mile- 
stones along the road of progress 
in the production of electric power.” 

The new unit raises I&M’s total 
generating capability to more ae 
1450-mw, an increase of about one- 
third. It also boosts the entire AEP 
system capacity above the 6-million- 
kw level, making it the first ee 
utility system to achieve this 

Although the Breed Plant unit 
was designed for a capacity of 450 
mw, it has already demonstrated ¢ 
capemiliy of 480-mw. Some mino 
engineering changes to be mad 
would raise its capability to 500-mw 
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ENGINEERING /OPERATIONS 


EHV Cable Project Opened At Cornell 


The materialization of the first electrical testing sta- 
tion for extra-high-voltage underground cable which 
was conceived, developed and built by private enter- 
prise, was witnessed on September 14, 1960 at Cornell 
University, Ithaca, New York. (See pages 51-52—July 
1, 1960 ELectric Licht AND Power.) 

This station was designed and constructed to conduct 
tests in the field under service-loading conditions on 
underground cable systems designed for 345-kv opera- 
tion. The combined manufacturer-user cost of this 
project is approximately $3,000,000. 

The opening of this station sees the culmination of 
Phase 1 of this project, which was conceived in 1953. 
The upsurge in overhead transmission voltages and 
station machine capacity at that time made it necessary 
that underground cable systems be developed that 
could satisfactorily operate and carry loads of 500 mva 
or more. 

This project was of mutual interest to both manufac- 
turer and user. Therefore, a cooperative project was 
agreed upon between the electric utilities, represented 
by the Association of Edison Hluminating Companies 
and the Edison Electric Institute; four cable manufac- 
turers, namely, Anaconda Wire and Cable Co., General 
Cable Corp., Phelps Dodge Copper Products Corp. and 
The Okonite Co.; two terminal manufacturers, G & W 
Electric Specialty Co. and Ohio Brass Co., and one 
pressurizing equipment manufacturer, Jerome Hy- 
draulics Co. New York State Electric & Gas Corp. is 
the service utility. © 

Cornell University was selected for the test site on 
the basis of providing a research project in the power 
field that could be participated in by faculty and 
student body. With its national student body coverage 
it provides an excellent location for acquainting stu- 
dents with research problems in the utility power field. 

Subsequent to 1953 the manufacturers developed 
cable and accessories through research and testing in 
their laboratories and the utilities and their associations 
provided for the construction of the test site. Numerous 
other companies provided equipment and material for 
the construction and operation of the station. 

In order to include a number of experience-proven 
systems the following types have been developed and 
supplied by the four cable manufacturers: Anaconda 
Wire and Cable Co.: low-pressure lead-sheath self- 
contained oil-filled cable; General Cable Corp.: high- 
pressure oil pipe-type cable; Phelps Dodge Copper 
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Products Corp.: high-pressure aluminum-sheathed 
self-contained oil-filled cable; The Okonite Co.: high- - 
pressure oil pipe-type cable. 

The second phase of the project will probably require 
a period of three years which involves energizing the 
systems. During the first two years the voltage will be 
raised in gradual steps from 345 kv, with loading tem- 
peratures comparable to commercial operating condi- 
tions. Following the two-year period will be tests at 
elevated temperatures and voltages up to 500 kv, so as 
to further determine the characteristics of the systems. 

The energizing of this testing station marks a signifi- 
cant step in cooperation among manufacturer, user and 
university in the organization, construction and opera- 
tion of a basic research enterprise. 


EHV Cable Testing Station at Cornell University—first of its kind—con- 
ceived, developed and built by private enterprise, is inspected by 
utilities, educators and manufacturers. It is designed and constructed 
to conduct tests in the field under service loading conditions on 345-kv 
underground cable systems. 


Manhole view shows 345-kv cables, hangers, and stop joints. Note 
turnbuckle adjustments for cable leveling. 
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Making three-year groundline check to determine value of groundline treatment of standing pole. Rigid inspection of poles has 
materially contributed to elimination of pole failures. 


DISTRIBUTION LINE MAINTENANCE 
PROGRAM PROVES EFFECTIVE 


By Robert L. Ware, manager 
Transmission & Distribution Department 
Virginia Electric and Power Company 
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How VEPCo’s comprehensive maintenance program has elimi- 
nated pole failures and materially reduced line outages. 


HE Virginia Electric and Power 

Company has set up a distribu- 
tion line maintenance program that 
has proved extremely beneficial 
and effective over the past several 
years. It has produced an excellent 
record of eliminating pole failures 
and has materially reduced line 
outages. 

Our service area covers 32,000 sq 
mi—a broad range of soil and cli- 
matic conditions from coastal areas, 
through the piedmont regions to 
the Blue Ridge mountains, the val- 
ley of Virginia, and into the Al- 
legheny mountains. We have 124 
distribution line crews dispersed 
over this area in 36 separate loca- 
tions. Approximately half of these 
line crews are five-man crews, and 
half are eight-man crews. There 
are also 16 substation crews located 
at district headquarters. 


All lines up to 50 kv are classed 
as distribution. We have approxi- 
mately 635,000 poles, most of which 
are creosoted pine, supporting 28,- 
750 miles of distribution circuits. 
These circuits supply 149,000 dis- 
tribution transformers totaling 
2,219,000 kva, and approximately 
600,000 kvar of capacitors. We serve 
735,000 customers in this area, and 
our peaks now occur in the sum- 
mer. Our system peak in 1959 was 
1617 mw net for one hour and a 


maximum load during the hour of 
1636 mw. 


Wood Poles 


When we first began to use creo- 
soted pine poles, we purchased 
them under specifications for 10-lb 
per cu ft full-cell treatment. We 
changed our specifications in 1930 
to an eight-lb per cu ft empty-cell 
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treatment in the belief that this 
would give proper pole protection. 
Over the 20 years following 1930, 
however, original-growth pine poles 
began to be replaced with second- 
growth timber with increased sap- 
wood. This reduced the concentra- 
tion of the creosote as it had to be 
spread over an increased volume of 
wood. This, coupled with the poor 
grades of creosote available to pole 
manufacturers during the war 
years, began to give us a much 
higher pole-failure rate than we had 
expected. In 1955, our specifications 
were changed to 10-lb final reten- 
tion, and we are using some 12-lb 
retention poles on transmission cir- 
cuits to gain experience with the 
number of bleeders we may expect 
if we decide to use 12-lb retention 
poles for distribution. 

The immediate problem facing us 
was the methods available to in- 
crease the life expectancy of the 
many thousands of poles in service 
that had received an eight-lb treat- 
ment. The investment in a standing 
pole can be many times the cost of 
the treated timber, due to the in- 
creasing cost of labor involved in 
replacing the pole and transferring 
the conductors and appurtenances. 
We, therefore, felt that we should 
give serious consideration to meth- 
ods for prolonging the life of stand- 
ing poles. 


Hydraulic lift is used by linemen to replace bolt- 
ed connectors with compression connectors on 
energized lines. Elimination of bolted connectors 
have materially reduced line outages. 
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Homemade test set is 
used to teach foremen, 
linemen and service- 
men importance of con- 
ductor cleaning, use 
of inhibitor, tool ad- 
justment, and proper 
selection of dies. A. C. 
Brown, Jr., VEPCo’s 
system supervisor of 
distribution methods is 
shown with test set. 


Treatment Program 

Our program for groundline 
treatment of standing poles, begun 
about three years ago, has varied 
from 18,000 to 30,000 poles per year. 
We believe that all poles which 
have been standing 15 years or 
more should be treated at the 
groundline. We have used the serv- 
ices of three pole treating compa- 
nies. We do not know which type 
of treatment is best, nor do we 
know how long any of the treat- 
ments will be effective. We feel that 
the inspection of poles, a by-prod- 
uct of the groundline treatment, 
has been worth the treatment cost. 
The contractors who treat our poles 
do not treat poles which they con- 
sider unfit to receive treatment due 
to advanced decay. These defective 
poles are reported to us immediate- 
ly, on a “replace within one year” 
or “danger—replace immediately” 
basis. We attribute our excellent 
record of eliminating pole failures 
to this inspection service. 

We also discovered in our stud- 
ies, that we were having premature 
failures of poles which had been re- 
moved from their original location 
and reset in a new location. We be- 
lieve that many of these failures oc- 
curred when the pole was reset to 
a new location because the remain- 
ing creosote was not sufficient to 
keep fungi and rot from developing. 

We remove from 8000 to 10,000 
poles annually for reasons other 
than for maintenance and now have 
them returned to storage areas re- 
served for old poles. 

The poles selected for immediate 
re-use, when installed, are marked 
with a dating nail, and a special 


nail which indicates that the soil 
has been sterilized. This is accom- 
plished by pouring two gal of crys- 
tal-free creosote oil around the pole 
after it has been nearly completely 
tamped, and mixing some of the oil 
with the final back-fill. The poles 
selected for re-treatment are re- 
turned to a conveniently located 
creosoting plant. 


Conductors 


In the mid-forties we began the 
widespread use of aluminum con- 
ductors on distribution circuits, and 
except in rare instances, we now 
only use copper conductors in our 
coastal areas close to the ocean or 
salt bays. During our first ten 
years’ experience with aluminum, 
we used compression full-tension 
splices on conductors larger than 
+#1/0 ACSR, and twist sleeves on 
smaller conductors, but most of the 
other connections were made with 
bolted connectors. The use of in- 
hibitors was messy and when over- 
torqued bolts in connectors broke, 
the usual tendency was to under- 
torque the bolts. 

In the latter part of 1956, and in 
1957, we began to experience an 
unusually high rate of failures in 
connections, not only in aluminum 
to aluminum, and aluminum to cop- 
per, but also in copper to copper 
connections. When we examined 
many of these failures, we found 
serious evidences of internal arc- 
ing, burning, and large build-up of 
conductor oxides. 


Compression Connectors 


Because of these failures, we be- 
gan a rather thorough study of 
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VEPCo handles complete maintenance and testing of all distribution transformers at the system 
shop. Oil is removed, core and coil inspected, repaired and flushed, the tank cleaned and painted, 
gaskets and bushings repaired, reassembled and filled with reclaimed inhibited oil. 


Maintenance and salvage of overhead line materials is performed at the shops and stores building 
at Richmond. 


compression connectors and tools 
available, and finally in the middle 
of 1958, we were completely tooled 
up with compression tools on our 
entire system. 

In order to teach our foremen, 
linemen, and servicemen the im- 
portance of conductor cleaning, use 
of inhibitor, tool adjustment, and 
proper selection of dies, we built 
several test sets to show the tem- 
perature difference between a good 
and a poor connection. We used old 
500:5-amp current transformers, en- 
ergized on the secondary sides at 
120 v through a variable transfor- 
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mer, and on the primary side con- 
nected loops of conductor with good 
and poor compression connections. 

Then we began the actual re- 
placement of all bolted connections 
on our sub-transmission circuits and 
heavy 15-kv feeders. Crews were 
divided into two-man teams and 
were supplied with 150-F Tempil- 
stiks, a heat-graduated crayon, to 
test other bolted connections on the 
poles being reworked. 

We also removed all hot line 
clamps directly attached to con- 
ductors by using stirrups affixed 
with compression connectors. We 


have limited the use of hot line ] 
clamps to transformer and arrester — 
connections and recloser installa- 
tions on small-conductor lines. 


Line Outages Reduced 


From records before and after 
our start in eliminating bolted con- 
nectors, we know that we have ma- 
terially reduced line outages. After 
the main circuits are completely re- 
worked, we feel that the problem 
will continue, to a lesser degree, 
until we have eliminated faulty 
connections. The many connections, 
particularly the aluminum service 
to copper customer entrance con- 
nections, continue to worry us. 

We do not think that compres- 
sion connections are the final an- 
swer to good connections. They are 
merely the best method at present, 
due chiefly to the fact that the com- 
pression connector is inhibitor- 
filled, and the tool, in good adjust- 
ment, makes a uniform compres- 
sion. 


Reclosers, Sectionalizers and 
Oil Switches 


We have on our system approxi- 
mately 4000 line type oil reclosers 
and sectionalizers, and small oil 
switches controlling switched ca- 
pacitors, all of which are main- 
tained in the substation shops of 
each of the 11 districts. The inter- 
val between maintenance inspec- 
tions for reclosers is two years or 
100 operations; for sectionalizers, 
two years; and for oil switches, six 
months. The device is removed and 
a replacement unit installed. The 
removed device is dismantled for 
inspection and replacement of dam- 
aged or worn parts, cleaned, new oil 
added, and reassembled. It is then 
subjected to 1.5 times rated voltage 
for one minute, and given an opera- 
tion test, after which it becomes a > 
stock replacement unit. 


Distribution Transformers 


Our Company maintains a sys- 
tem shop which handles the repair 
and repainting of all distribution 
transformers. Any transformer 
which has been in service 10 years, 
or any transformer requiring main- 
tenance other than touch-up paint- 
ing, is sent to the system shop when 
removed from service. It is there 
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that the oil is removed, core and 
coil inspected, repaired and flushed, 
the tank cleaned, and painted, gas- 
kets and bushings repaired, reas- 
sembled and filled with reclaimed 
inhibited oil. The repaired unit is 
then subjected to complete electri- 
cal tests. 


Overhead Line Materials 


Most of the maintenance and sal- 
vage of overhead line materials is 
performed at the system shop. Usa- 
ble conductors, lightning arresters, 
fuse cutouts, disconnect switches 
and group-operated airbreak 
switches are repaired, tested, and 
boxed or packaged for stock. 

Conductors are re-reeled, using 
compression connections for splic- 
ing the smaller conductors, and us- 
ing full-tension three-element 
preformed line splices for larger 
conductors where compression 
splices would interfere with proper 
re-reeling. Line hardware is in- 
spected and, if in usable condition, 
it is repaired and painted. Switches 
are repaired, broken insulators re- 
placed, operating mechanisms ad- 
justed and made ready for re-use. 


Substations 


The 16 distribution substation 
crews perform the maintenance on 
the equipment in some 650 substa- 
tions. This maintenance is co-ordi- 
nated by equipment engineers in 
the Electrical Equipment section of 
the system Transmission and Dis- 
tribution Department. These engi- 
neers prescribe the frequency and 
techniques of maintenance and are 
available to the local forces for con- 
sultation or field assistance on a 24- 
hr basis. 

A formula has been devised to 
determine when an internal inspec- 
tion of circuit breakers should be 
made. This formula takes into con- 
sideration the type of breaker, the 
severity of the interrupting duty, 
the number of fault operations 
since the last inspection, and other 
special circumstances. This formula 
has been in use for five years, and 
since it enables maintenance per- 
sonnel to make internal inspections 
at the optimum time, it has been 
well received. 

A visual inspection of all substa- 
tions is made by local inspection 
teams every two months on a regu- 
lar schedule. This inspection in- 
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cludes an operation check of all 


circuit breakers and regulators, a 
check of battery condition and a 
visual inspection of the entire sub- 
station. 

Insulators 

We have used silicon grease, with 
considerable success on insulators 
in substations and on various de- 
vices, to prevent flashover in con- 
taminated areas. We have experi- 
mented with it in substations near 
fertilizer plants, and chemical 
plants with heavy fall-out of vari- 
ous chemicals, including one with a 
fluoride which normally destroys 
insulator glaze. Preliminary reports 
indicate that this grease will pre- 
vent flashover for two or more 
years, and allow easy cleanup and 
re-application of grease. 

Our most recent experiment with 
the silicone grease has been very 
gratifying. It is on substations close 
to the Atlantic Ocean. During ex- 
tended dry periods, there is a build- 
up of salt deposits on insulators, and 
if these periods are followed with 
wet fogs, drizzles, or fine rains that 
often accompany “Northeasters’”, 
severe flashovers and outages oc- 
cur. Depending upon the normal 
rate of build-up, a coating of sili- 
cone grease should be effective from 
18 to 24 months for salt deposits. 
We plan to experiment with the hot 
line application of silicone grease 
on energized lines, although for 
new lines, over-insulation seems to 
be a better answer to salt deposits. 


2000- HOUR is 
GROUP REPLACEMENT CHART 
FOR STREET LIGHTING LAMPS 


Directions: Lay straight-edge to pass 
imrough date of installotion ond 
center of circle Read dote of re- 
placement ot intersection of other 
end of stroight-edge with date-scale. 


November 


October 


Group replacement 
chart for incandescent 
street lighting lamps 
speeds scheduling. 
Although lamps are 
group replaced on a 
2000-hr basis, 3000-hr 
group replacement 
lamps are actually 
used. 


December 


We have recently organized a new 
department to direct all tree and 
brush control work on our system. 
This work is under the direct super- 
vision of the System Superintendent 
of Tree and Brush Control. We have 
in this department college-trained 
foresters and botanists who will spe- 
cialize in this important field of our 
work. This group will direct the 
activities of all tree and brush con- 
trol on our system and will help to. 
train district employees assigned to 
this work. 

Until recently, our Company had 
done very little in chemical control 
of brush on distribution circuits, 
but in 1959 a modest start of some 
1000 acres was begun. Meanwhile, 
more than half of the transmission 
mileage is already under chemical 
control, and additional acreage is 
planned for both departments each 
year. 

Patrolling Distribution Circuits 


With manpower shortages during 
the war years, the patrol of distri- 
bution circuits was gradually cur- 
tailed, and the results of this cur- 
tailment have recently become 
alarmingly clear. We have already 
initiated the regular motor vehicle 
and foot patrol of certain important 
radial feeders, and we have recent- 
ly made a survey which indicates 
the desirability of aerial patrol of 
selected sub-transmission feeders. 
We also have adopted the motor 
patrol of distribution feeders along 

(Continued on page 125) 
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VIBRATION PROBLEMS PLAGUE 
RURAL LINES 


INE-COST REDUCTION meth- 

ods employed to minimize capi- 
tal investment in _lightly-loaded 
rural lines have fostered problems 
as well as economy. Not the least of 
the problems are those associated 
with wind-induced vibration. 

Two distinct types of wind-in- 
duced vibration cause difficulty on 
overhead lines—aeolian vibration 
and galloping. Although they are 
significantly different in physical 
configuration and cause entirely dif- 
ferent types of damage, both forms 
of oscillation occur at one or more 
of the natural harmonic frequencies 
of the conductor. Of the two, aeolian 
vibration is by far the more prev- 
alent and generates a great deal 
more damage on an annual basis, 
since it can occur in any loading dis- 
trict in any season of the year. Gal- 
loping, on the other hand, is con- 
fined, for all practical purposes, to 
those areas and seasons in which ice 
can accumulate on the conductors. 

In assessing the problem with re- 
spect to rural line design, it is sig- 
nificant that many of the factors 
contributing to the severity of 
aeolian vibration in general are in- 
corporated in almost every line 
serving rural areas. Included in the 
contributing factors are the use of: 

1. High unloaded line tensions. 
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Research and Engineering 
Preformed Line Products Company 


Measures available to counteract aeolian vibration and galloping 
of rural-line conductors have practical limitations. Case histories 
of notable field-vibration failures involving diverse types of 
construction illustrate many of the causes and effects of severe 
aeolian vibration and describe the remedial action taken. 
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Long spans. 

3. Aluminum and ACSR con- 
ductors in place of copper. 
Small-diameter conductors. 
Light-strength ACSR conduc- 
tors. 

6. Right-of-way which traverses 
terrain devoid of natural ob- 
stacles to wind flow. 

Since these same factors also con- 
tribute significantly to the over-all 
economy of line construction, it is 
pertinent to define their relation- 


Ae a 


ship to aeolian vibration in practical 
terms so that a line designer may 
readily evaluate them in establish- 
ing a proper balance between vi- 
bration severity and economy in 
line design. 


Aeolian Vibration Problems 


Aeolian vibration occurs almost 
constantly on overhead conductors 
and static wires of circular cross- 
section. Depending on the line char- 
acteristics and environmental ex- 


Fig. 1—Typical frequency response curve of 12-lb Stockbridge damper. Data for curve accumulated 
from laboratory testing of three individual dampers under varying dynamic conditions. 


AMPLITUDE 


20 24 
FREQUENCY (CPS) 
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posure, the vibration may vary 
from an extremely severe level to 
one detectable only with sensitive 
instruments. 

For the purposes of this discus- 
sion, it is sufficient to state that 
aeolian vibration is manifested 
physically in a standing wave con- 
figuration and that in comparison 
with galloping, the frequency is 
relatively high, there are many 
loops from end to end of the span, 
and the loops have small peak-to- 
peak displacements, rarely exceed- 
ing a conductor diameter in magni- 
tude. Additionally, the frequency of 
vibration increases somewhat pro- 
portionally with wind speed and is 
inversely proportional to conductor 
diameter. 

The effect that line configuration, 
environment, and stress condition 
have on the severity of aeolian vi- 
bration and damage are listed be- 
low in an axiomatic manner: 

1. The air movement most con- 
ducive to aeolian vibration 
generally occurs in open areas 
which offer few terrain fea- 
tures to break up the flow pat- 
terns of prevailing winds. 

2. High unloaded tensions re- 
duce the structural damping 
of a stranded conductor. This 
permits the cable to vibrate 
more readily and at higher fre- 
quencies. 

3. High-frequency aeolian vibra- 
tion, which occurs more com- 
monly on_ smaller-diameter 
conductors, is difficult to sup- 
press with dampers. 

4. Dynamic flexural stresses re- 
sulting from the bending of 
the conductor into loops raise 
the combined stress level of 
the conductor when imposed 
on the static stresses of ten- 
sion, bending, and clamping. 

5. High tensions raise the base 
stress level of the conductor 
and reduce the range of dy- 
namic stress that can be safely 
tolerated. 

6. The stress-strain characteris- 
tics of ACSR have a pro- 
nounced influence on conduc- 
tor vibration and damage. 

7. The major portion of severe 
aeolian vibration occurs in the 
Light and Medium Loading 
Districts with the exception of 
those areas within the Heavy 
Loading District that have ex- 
tremely long and cold winters. 
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Fig. 2—Damage on transmission line conductor 
at clamp of Stockbridge damper. 


Fig. 3—Installation of special armor assembly 
over existing armor rods that had suffered tie- 
wire abrasion on #2 ACSR 7/1 conductor. 


Abrasive wear at tied sup- 
ports currently constitutes 
the larger portion of vibration 
damage. 


Types of Damage 


Broadly classified, the damage re- 
sulting from aeolian vibration may 
be divided into two categories, fa- 
tigue and abrasion, although it is 
possible for both to occur simul- 
taneously. Both types of damage 
are progressive and long term in na- 
ture, but once initiated, abrasion 
usually becomes evident much 
more rapidly. 

The different types of difficulties 
listed below include some items that 
have a relatively low incidence but 


are nonetheless important to the 
line designer because they do not 
represent isolated cases. Although 
not all-inclusive, the most widely 
encountered difficulties resulting 
from aeolian vibration are: 

1. Fatigue breakage of conduc- 
tors and static wires at: 

a. Support points. 

b. Rigid body splices and 
dead-ends. 

ec. Other rigid hardware 
such as the clamps of 
dampers, taps, armor 
rods and aircraft warn- 
ing spheres. 

2. Severe abrasion of conductors 
and static wires at: 

a. Loose ties. 
b. Loose hardware. 

3. Severe abrasion and fatigue 
breakage of tie wires. 

4. Fatigue breakage of tower 
members—usually occurs in 
lightly - loaded redundant 
members. (Although a differ- 
ent form of difficulty, if high 
levels of audible tower noise 
seriously disturb nearby resi- 
dents, public relations are 
often damaged.) 

5. Fatigue breakage of pins of 
suspension insulators. (Fail- 
ures generally occur at dead- 
end structures and within a 
few weeks of installation.) 
Loosening of associated hard- 
ware such as: nuts or bolts of 
the structures, pins of pin- 
type insulators, and clamps of 
various line fittings. 


or) 


Protective Measures 


A number of precautionary meas- 
ures to counteract aeolian vibra- 
tion and its effects are currently 
available to the line designer and 
construction personnel. Since these 
methods vary in expense, com- 
plexity, and effectiveness, a brief 
description and qualitative esti- 
mate of the feasibility of each is 
contained in the following para- 
graphs. 


Handling of Cable 

Careful handling in the field to 
avoid scratches, cuts, or kinks in 
the conductors and static wires is 
desirable during the field opera- 
tions of paying out, stringing, and 
clipping-in. Additionally, to mini- 
mize the possibility of conductor 
damage occurring in the sheaves, 
clipping-in should be carried out as 
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Fig. 4—Free-response dampers mounted on #2 
ACSR 7/1 conductor to suppress destructive vi- 
bration previously encountered on the line. 


Fig. 5—Severe indentations on field-damaged 
4/0 ACSR 6/1 conductor resulted from high 
compressive forces exerted by clamp. 


soon as possible after sagging. 
These procedures will not diminish 
line vibration, but will reduce the 
number of stress concentrations 
due to surface discontinuities, and 
are particularly desirable practices 
in the case of ACSR and aluminum 
conductors. The cost is low, since 
careful workmanship is required 
primarily. 


Low Unloaded Tensions 


The use of low unloaded tensions 
to reduce both the severity of vi- 
bration and the accompanying dam- 
age is a simple and generally ef- 
fective measure. It can also be 
quite expensive! If used, this tech- 
nique should preferably be carried 


out in the original design since re- 
sagging is costly and oftentimes im- 
possible due to lack of ground 
clearance or scheduled outage time. 

The historical vibration experi- 
ence of lines of similar construction 
in the same geographical area may 
aid the designer in reaching a con- 
sidered decision as to the necessity 
of using low tensions. 


Armor Rods 


Armor rods of any type are ef- 
fective in reducing and distributing 
the stresses imposed on conductor 
elements by the combined static 
and dynamic forces encountered at 
the support points. In addition, 
they provide protection against the 
electrical burning of the conductor 
from flashovers. Where ties are in- 
volved, the protective sheathing 
guards against abrasion damage to 
the conductor. The additional ex- 
pense is moderate. 

It should be emphasized that ar- 
mor rods do not suppress line vi- 
bration but merely counteract its 
effect. Additionally, armor rods do 
not insure complete freedom from 
conductor fatigue damage when ex- 
tremely severe vibration is en- 
countered on a long-term basis. 
Fortunately, vibration of this level 
is relatively rare, but when it oc- 
curs armor-rodded cables have 
many times the life expectancy of 
bare conductors. 


Suspension Clamps 


Use of well-contoured suspen- 
sion clamps having generously pro- 
portioned areas for conductor sup- 
port is effective in reducing the 
static and dynamic stresses on 
either bare or armor-rodded con- 
ductors and static wires. To further 
reduce the total stress composition, 
clamps that exert minimum com- 
pressive force on the conductor are 
useful. In this regard, the use of 
torque wrenches may forestall the 
natural inclination to overtighten 
clamp bolts in bad vibration areas. 
Depending on the alternate clamp 
designs being considered, the ad- 
ditional cost of a clamp embodying 
these desirable features may be 
nominal. 


Other Line Hardware 
Since the state of stress at dead- 


ends, tapping clamps, damper 
clamps, and splices is somewhat 


similar to that at a suspension 
clamp, it is desirable to protect the 


conductor from the high localized — 


stress conditions associated with 
rigid body fittings. Short-length ar- 


an 


J 


mor rods may be used for this pur- | 


pose. In many instances, armor rods | 


have been used to protect cables at 


bolted strain clamps, and the same — 


technique has been used with com- 
pression dead-ends at critical river 
crossings. Although cost is moder- 
ate, it is definitely an added ex- 
pense and historical experience in 
a particular locale may serve as a 
guide in using this technique. 


Structures 


Various types of lock nuts, lock 


washers, and special bolts are avail- 
able from different manufacturers 
to combat the vibratory loosening 
of connections and joints. Their ef- 
fectiveness and unit cost vary con- 
siderably. If the need can be antici- 
pated, it is most economical to in- 


corporate special fasteners in the © 


original construction. 


The vibration of lightly-loaded 


tower members may be minimized 
by increasing the stiffness ratio of 
the vibration-sensitive members. 
Since fatigue breakage of tower 
members is relatively uncommon, 
the added expense may not be 
justified. 


Pins of Suspension Insulators 


It is believed that severe over- 


stressing of suspension insulator | 
. . . . ' 
pins, either from overtensioning 
during stringing mishaps or from > 


bending during erection, produces 
a condition of incipient failure that 


4 


is quickly completed during the 


first weeks of operation, even 


~ 


though the vibration may be only 
low-to-moderate in level. Careful 


handling during construction | 
should minimize these relatively. 


. \ 
infrequent cases. ; 


Tied Supports 


An effective tie should have the 
characteristics of tightness and low 
stress concentration and have the 
capability of remaining tight during 
severe vibration. Extremely good 


workmanship is required to ap- 


» 


proach these desired. conditions, 


¢ 
‘i 
i 


; 
; 


; 
; 


particularly if uniformity of instal-_ 


lation from support to support is to 


be achieved. A number of different 


tie configurations are available and 
local experience may indicate 
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which type is most favorable for a 
given situation. The amount of 
lineman’s time required at the top 
of the pole during installation is the 
primary cost variable. 


Stockbridge Dampers 


When severe vibration is en- 
countered, dampers are often em- 
ployed to suppress it. On a world- 
wide basis, a number of different 
types are available for use on over- 
head power lines, but in the United 
States the Stockbridge type has the 
most widespread acceptance. Al- 
though usually effective on the 
larger-diameter conductors, Stock- 
bridge dampers are generally in- 
effective on small conductors and 
in many cases have actually proved 
detrimental. This disparity in ef- 
fectiveness may be attributed to the 
frequency limitation of the damper 
and the adverse effect of mass con- 
centration at any point on the span. 

Actually, the Stockbridge device 
is a form of damped dynamic ab- 
sorber with two principal modes of 
response. The frequency range of 
these modes varies with damper 
size, being higher for the lighter- 
weight sizes. Within their effec- 


Fig. 7—Close-up of conductor damage shown 
in Fig. 6. Extremely severe line vibration caused 
damage in little over a year. 


Fig. 6—Damage to 900,000-cm 54/7 ACSR be- 
neath armor-rod ends. 
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tive frequency ranges, these de- 
vices limit the conductor motion by 
establishing reactive forces in op- 
position to the exciting forces, but 
in themselves dissipate very little 
energy in the form of heat. A lab- 
oratory-determined frequency re- 
sponse curve for a 12-pound 
damper is shown in Fig. 1, and the 
limited range of the two response 
peaks over which the damper is ef- 
fective may be noted. 

It is significant, however, that 
the response range covers fairly 
well the conductor vibration fre- 
quencies usually associated with 
transmission-size cables strung at 
moderate tensions and exposed to 
moderate wind speeds. On the 
other hand, the vibration frequen- 
cies of smaller diameter conductors 
under the same conditions lie be- 
yond the effective range of even 
the smaller size dampers. Addition- 
ally, on tightly-strung spans even 
large diameter conductors may vi- 
brate at frequencies higher than 
the damper’s response, and fatigue 
damage of the type shown in Fig. 2 
can result at damper clamps. 

Incidentally, the frequency limi- 
tations of the damper should be 
taken into account in calculations 
to determine the optimum region of 
placement at a support. Dampers 
will function satisfactorily, within 
their own frequency limitations, 
over a relatively broad band of po- 
sitions on the cable. Although pre- 
cise location is not required, it is 
considered good practice to install 
the damper at least 6” from the 
termination of other hardware to 
avoid compounding of stresses in 
the cable. 

Because damper installations 
represent a substantial additional 
expense, a number of utilities in- 
stall them only after the line has 
been operating for months or years 
and field observations have re- 
vealed the presence of severe line 
vibration on a continuing basis. 
Even then, trial installations should 
be made on representative spans to 
determine whether the dampers 
will be effective for the specific con- 
ditions of terrain, tension, and con- 
ductor size associated with the ‘line. 
Selective placement of dampers on 
troublesome spans or sections of a 
line, rather than at every struc- 
ture, has been employed success- 
fully by Bonneville Power Admin- 
istration as a cost-saving technique. 


Galloping Of Conductors 


Galloping of conductors occurs 
relatively infrequently in com- 
parison with aeolian vibration but 
merits consideration because of its 
destructive effects when it occurs 
in serious form. The basic cause of 
the phenomenon is well known, 
and it is only necessary here to 
point out that the major portion of 
galloping involving overhead power 
lines is associated with ice-coated _ 
conductors, and the physical mo- 
tion is characterized by low fre- 
quency, large amplitude, and a 
small number of loops (usually one 
to three) from end to end of the 
span. The oscillations can build up 
to amplitudes of 20 or 30 feet, and 
the large tensile forces accompany- 
ing the violent motion are respon- 
sible for a major portion of the 
physical destruction. 


The Effect of Tension 


Most of the reported cases of se- 
vere galloping that have come to our 
attention have been associated with 
lines having relatively conservative 
unloaded tensions. It has been our 
observation that galloping occurs 
to a much more limited extent on 
lines approaching the upper ten- 
sion limit of either the National 
Electric Safety Code or the recom- 
mendations of cable manufacturers. 


Types of Damage 


The most common type of diffi- 
culty resulting from the extreme 
motion of galloping conductors is 
that of electrical outage and con- 
ductor burning resulting from con- 
tact of phase conductors. 

Physical damage is caused by the 
large elastic forces developed in the 
conductors and structures during 
severe galloping. Various types are 
listed below: 

1. Excessive sag from over- 
stressing conductors or static 
wires. 

pop mod hat | 
cables. 

3. Tensile fracture of conduc- 
tors and static wires. 

4. Buckling of tower compo- 


caging” of stranded 


nents such as goatheads, 
crossarms, and individual 
members. 

5. Breaking of insulator ties and 
pulling conductors off the 
crossarm. 


6. Fracture of wooden cross- 
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arms. 
7. Complete collapse of struc- 
tures. 


Remedial Measures 


At the present time, sleet-thaw- 
ing arrangements for both the static 
wire and conductor appear to be 
the most positive solution in that 
ice accumulation is prevented. 
However, the expense involved 
makes this solution impractical ex- 
cept in the most critical areas. 

Higher tensions or greater phase 
separation alleviate the most com- 
mon difficulty of galloping, electri- 


cal outages due to midspan hits. 
Depending on the type of structure 
used, increased phase spacing may 
result in significant additional cost. 

Hopefully, other solutions may 
be found in the future. An exten- 
sive research program on galloping 
is being co-sponsored by a number 
of utilities at Massachusetts Insti- 
tute of Technology. A research en- 
gineer from an Eastern utility and 
his colleagues are working on ex- 
perimental dampers to suppress 
galloping. Additionally, other or- 
ganizations are directing their ef- 
forts toward the solution of this 
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less widespread but importa seg- 


ment of the wind-induced vibra- 
tion problem. 


Summary 


The nature and effects of aeolian - 
vibration and galloping have been 


described, and factors contributing 
to the severity of wind-induced vi- 


bration on overhead lines have 


been enumerated. 


Many currently available meas-~ 


ures to counteract vibration or its 
effects have been tabulated and the 
practical limitations of each have 
been explained. 


ILLUSTRATIVE EXAMPLES OF AEOLIAN VIBRATION 


The examples cited herein were selected from a file of case 
histories to illustrate many of the statements made regarding 
aeolian vibration. Although chosen specifically to depict the 
seriousness of different problems associated with lines oper- 
ating in a severe vibration environment, these cases are repre- 
sentative of conditions that can occur on other lines operating 
under similar circumstances. Since these particular cases are 
comparatively recent, it is believed that with but one excep- 
tion they have not been described previously in the literature. 
These field examples involved diverse types of construction, 
but the characteristics of high tension and exposure to uni- 
form wind flow were common to all. 


#2 ACSR 7/1—Medium Loading District 

A five-mile patrol along a radial feeder line in the middle 
of the night during a howling snow storm was required to 
locate a fault resulting from a broken tie which allowed a 
conductor to be blown off an insulator. The comprehensive 
line inspection that soon followed revealed the following: 
severe tie-wire and conductor damage at a significant per- 
centage of conductor supports, conductor abrasion at “bird 
caged” aluminum conductor wires immediately adjacent to 
compression splices, and an apparent lack of static wire dam- 
age. 

The line had been in operation four years and had experi- 
enced no previous difficulty of a serious nature except for 
two cases; one involved the dropping of static wire at a rigid 
splice location, and the other was associated with a conductor 
rebounding into the static wire after unloading heavy frost. 
Since the line is located in a region notorious for tie-wire dif- 
ficulties and had experienced severe aeolian vibration in the 
colder months, the lack of previously-observed damage indi- 
cates that the original ties had been well-made. Some months 
after the inspection, a conductor parted a few inches outside 
a compression splice. The “basketed” aluminum wires had 
seriously abraded the steel core wire during vibration. Once 
the protective galvanizing had been eroded from the steel, the 
combined effect of corrosion and continued abrasion resulted 
in ultimate failure of the core wire and the conductor. 

Although the line damage was no more severe than that 
associated with tied supports in other bad vibration environ- 
ments, the remedial measures employed to repair the line 
were unusual and merit comment. Design and construction 
details are as follows: 

Conductor: #2 ACSR 7/1 (ultimate strength = 3525 Ibs). 

Static Wire: #6-3 Strand—HTC 130 (clamps and armor 

rods). 

Span Length: Generally 425 ft or shorter, 

Structures: Wood pole. 

Maximum Conductor Design Tension: 50% of ultimate 

strength under standard N.E.S.C. Medium Loading con- 


ditions in a 600-ft ruling span. 
Minimum Temperature of Area: —40F. 
Insulator: Line post. 
Armor Rods: PREFORMED. 
Terrain: Level, no shielding. 
Since a scheduled outage could not be tolerated on the line, 
all repair work was done with hot sticks and no thought was 


given to resagging. At some supports the ties had worn com-_ 


pletely through the hard aluminum alloy armor and had started 


to abrade the aluminum conductor wires; at other supports 


only the armor was abraded. Consequently, two different 
methods were used in repairing the damage. 


Where only the armor had suffered tie-wire abrasion, new — 


armor rods of special design were installed over the existing” 


armor and new ties were made. (See Fig. 3) At those supports 
where the tie had worn through the armor and abraded the 
conductor, the existing armor was removed and helical-rod 


armor-splices were used not only to repair the conductor but 


also to restore armor protection. 
A number of helical-rod, free-response, plastic dampers 


were installed on a trial basis to determine their effectiveness — 
in suppressing vibration on representative spans. (See Fig. 4) — 
The satisfactory field performance of the trial units led to the 


use of this type of damper at every structure, and no further 


difficulties have been experienced after the better part of a_ 


year’s operation—including this past winter. 


Small-Diameter Communication Line—Heavy Loading District 


Although outside the scope of power line construction, many 


unusual aspects of this case relate directly to the design of 
small-diameter electrical lines. 

An operational field prototype to test the feasibility of long-_ 
span construction practices was erected in a north-central 
state. Because of their unusual length, an above-average num-_ 
ber of spans were dead-ended. For the same reason, little ten- 
sion relief was provided at higher ambient temperatures. Per-— 
tinent construction details are as follows: 


Conductor: 0.080” copper-covered steel with insulating jackal 
* 


et; over-all outer diameter = 0.110”. 


Gran Lengths: 90% long spans ranging from 500 to 2000 fig j 


10% short spans with a minimum length of 124 ft. 
Structures: Wood pole. 
Final Unloaded Design Tension: 25% of ultimate strength oft 
OF (ultimate strength = 1325 lbs). 


Date of Construction: February, 1959. : 
Dead-ends and Splices: Compression type. ¢ 
Terrain: Varies from level to very gently rolling; viral 


no shielding, even by vegetation. 


The serious problem that aeolian vibration would pose be-” ? 
came apparent long before the line was completed. During the 


first two weeks of construction, the line wire suffered com=_ 
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plete fatigue fracture and dropped to the ground at 28 of the 
100 dead-ends and two of the 50 splices. Vibration frequencies 
ranging from 100 cps to 600 cps, at amplitudes of twice the 
wire diameter and a single-wire diameter, respectively, were 
measured in the field with steady winds blowing across the 
line. An unusual characteristic of this line was that violent 
vibration and severe flexural strain continued even with high- 
velocity, unsteady winds. 

In an effort to attenuate the vibration, free-response damp- 
ers of varying design and source of manufacture were substi- 
tuted for the conventional telephone-line dampers originally 
installed, and plastic spacers were used to couple adjoining 
wires in order to obtain frequency-interference damping. The 
effiectiveness of individual methods varied considerably and 
the most promising are still being studied to determine their 
comparative merit for future construction of a similar type. 

Stress reduction was accomplished by the use of flexible, 
helical-rod fittings. At dead-end points, the original fittings 
were cut out and replaced with the flexible assemblies. At 
splices where no failures had occurred, the new fittings were 
designed and installed in such a manner that they provided 
a mechanical and electrical shunt around the compression de- 
vice. Where complete failures had occurred, the original 
splices were cut out and flexible splices installed. The helical- 
rod fittings proved to be extremely effective, and after a year’s 
operation there has been no fatigue damage where they were 
installed. To protect the line wire from further abrasion at 
tie and transposition points, armor rods were applied during 
the repair. They, too, proved effective. 

In addition to the line’s environmental exposure, the se- 
verity of the vibration was attributed to both the low struc- 
tural damping associated with a solid wire and the relatively 
large ratio of the conductor’s outer diameter to its unit mass. 
It is believed that the latter factor accounts in part for the 
increased vibration observed on light-strength ACSR lines. 


266,800 CM 26/7 ACSR—Medium Loading District 

After four years of operation, a significant amount of con- 
ductor damage was discovered on a radial feeder line extend- 
ing across a broad river valley lying between two mountain 
ranges. The hot-line inspection of armor-rodded conductors 
which revealed the damage was initiated soon after a lineman 
observed that the cotter keys in suspension-clamp clevis pins 
were badly abraded at a number of supports and in some in- 
stances had failed completely and dropped to the ground. 
Salient features of the line include: 

Conductor: 266,800 CM 26/7 ACSR (ultimate strength = 

11,250 Ibs). 

Static Wire: 34” High Strength 7-wire galvanized steel. 

Span Lengths: 900 ft. 

Structures: Wood H-Frame. 

Conductor Design Tension: 2600 lbs at 300 F (final un- 

loaded). 

Armor Rods: PREFORMED (conductor and static wire). 

Terrain: Gently sloping valley; no shielding. 

Throughout most of the year, gently steady winds in the 
neighborhood of six to eight miles per hour flow up or down 
the valley at nearly right angles to the line, and these had 
obviously caused severe aeolian vibration. During a field in- 
spection by manufacturers, sustained, steady-state conductor 
vibration was observed; standing waves of almost laboratory 
severity were clearly visible from the ground. This was as- 
sumed to be representative of the conductor vibration occur- 
ring during the line’s history. On the other hand, the steel 
static wire exhibited only a minor level of vibration during 
the inspection, and this, too, was assumed typical because of 
the lack of damage to the wire and its attachments. 

Because hot-line techniques were necessary, only a few con- 
ductor supports were examined; however, each one contained 
a significant number of failed aluminum wires in both the inner 
and outer layers. All breaks were due to fatigue, and no 
abrasion or wear was evident. However, the indentations on 
the inner surfaces of the outer aluminum wires (where they 
contacted the reverse-lay inner layer) indicated that high 
compressive forces had been exerted by the clamp, presum- 


ably from tightening the bolts extremely securely. No damage 


was found in the steel core wire, and the armor rods used had 
provided the continuity of service required in a radial feeder 


line. 
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On the basis of field observation and wind-fiow data for the 
area, it was believed that Stockbridge dampers would suppress 
a major portion of the destructive vibration and their installa- 
tion was recommended. They were applied with hot sticks and 
proved successful in operation. No further difficulties have 
been reported on this line in five years. 


4/0 ACSR 6/1—Heavy Loading District 


The first indication of difficulty on this 24-year-old line 
occurred when a center phase conductor failed in fatigue and 
dropped to the ground early one morning during the coldest 
January in years. A similar occurrence a few days later 
prompted a comprehensive inspection of the line; its charac- 
teristics are described below: - 

Conductor: 4/0 ACSR 6/1 (ultimate strength — 8420 lbs). 

Structures: Wood pole. 

Span Length: 425 to 475 ft. 

Final Unloaded Design Tension: 25% of ultimate strength at 

OF. 

Minimum Temperature of Area: —35F (occasionally — 40F). 

Armor Rods: PREFORMED. 

Terrain: Flat, practically no vegetation shielding. 

Aeolian vibration had existed on the line since construction 
was completed, and was particularly severe during winter 
months when the temperature dropped below zero for ex- 
tended periods. During a field inspection by manufacturers, 
steady-state standing waves of high frequency (nearly 100 eps) 
were observed for prolonged periods. Field measurements 
showed that the actual line tension was somewhat higher than 
designed, and it was a matter of conjecture as to whether or 
not the line had ever reached final sag. An engineer intimately 
familiar with the design of lines owned by a number of differ- 
ent utilities in the north-central area stated that tensions 
somewhat higher than usual had been adopted on this line to 
minimize midspan hits from galloping. 

A thorough inspection from end to end of the line revealed 
that all damage was of a fatigue nature. Additionally, virtually 
all of the damage occurred on the center phase conductor. 
The support-by-support inspection showed damage ranging 
from one to six fatigued aluminum wires (as well as the two 
core wire failures involved in the complete conductor fracture 
mentioned above) at the center phase position on 30% of the 
structures. By way of contrast, damage was found at less than 
six tenths of one percent (0.60%) of the crossarm-supported 
clamps and ranged from one to three fatigued aluminum wires. 

The center phase was supported at the pole top, and the 
slightly higher level of vibration measured there over several 
days was attributed to the greater rigidity of the mounting 
location in comparison to the crossarms. However, the major 
contributing factor to the severity of center-phase conductor 
damage was the high compression stress resulting from: 
(a) mounting the clamp keepers in an upside-down position, 
and (b) overtightening the clamp bolts to prevent their loos- 
ening under vibration. Severe indentation in conductor ele- 
ments resulting from these two factors may be observed in 
Fig. 5. 

Remedial measures took the following form: The line was 
re-sagged, and since ground clearance was available, tensions 
were lowered drastically. The fatigue-damaged conductor was 
cut out and adjoining sections spliced together. Additionally, 
undamaged areas under clamps were moved out into the span 
by virtue of the re-sagging, and armor rods were removed, 
New armor of the wrench-formed tapered type was then in- 
stalled at all support points. The inhibiting effect of low ten- 
sions on vibration severity was immediately apparent through 
comparison with sections of the line that had not yet been 
re-sagged. It is assumed that the lowered tensions have been 
effective in attenuating the destructive vibration, for no re- 
ports of further difficulty have been received since the pro- 
gram was carried out a little over a year ago. 


900,000 CM ACSR 54/7—Light Loading District 
The line described below is not, strictly speaking, a rural 
line. However, it represents the most extreme case of line dam- 
age from aeolian vibration that has ever come to our attention, 
and further illustrates the effects of wind flow and tension. 
The fact that large conductors are involved makes the case 
(Continued on page 118) 
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How Broadway Maintenance 
Corporation uses truck-mounted 
ultrasonic cleaning units to 
clean street light globes better 
and faster. 
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TREET light globes in New York 

City and Philadelphia are 
cleaned ultrasonically on the spot in 
truck-mounted units so that they 
are as clean as new globes. This has 
been proved by light meter tests, 
according to Broadway Maintenance 
Corp. (Long Island City, N. Y.), 
which has four trucks using equip- 
ment designed and built by Branson 
Ultrasonic Corp., Stamford, Conn. 


Major Advantages 


In addition to producing cleaner 
globes, which are more efficient and 
provide more light, these truck- 
mounted cleaners: (1) are much 
faster than hand-brushing; (2) 
eliminate many trips back to the 
plant to pick up clean globes and to 
return the soiled ones; (3) reduce 
record-keeping and capital tied up 
in replacements; and (4) require 
less servicing, because no build-up 
of dirt in crevices is possible. 

Even after exposure to all kinds 


“ULTRASONIC CLEANING 
BRIGHTENS STREET 
LIGHT GLOBES 
CUTS SERVICING 


of East Coast weather for six 
months, a 30 to 60-second dip in an 
ultrasonically agitated tank is 
enough to remove all accumulated 
soils completely. Depending on loca- 
tion, globes are cleaned from two 
to four times a year. Previously, the 
contractor sent out a truck supplied ~ 
with enough clean globes to replace 
dirty ones in a given district. Soiled 
globes then had to be returned to 
the plant for cleaning. Although ~ 
hand-scrubbing was fairly quick, 
requiring about 14 minutes for 
each globe, results were poor. Stub- 
born stains and grime were too hard 
to remove manually. 


Many Types Used 


Another problem was created be- 
cause of the many types of globes 
used by the city. Each truck load of 
soiled globes meant extra storage 
and handling for the maintenance 
firm. And records of various light 
standards and globes had to be kept 
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almost on a_ block-by-block basis 
for the entire city. 

Now, through the use of truck- 
mounted ultrasonic cleaning units, 
both cleaning efficiency and han- 
dling have improved. Just a few 
spare globes to replace broken ones 
are sufficient for each type of street 
light encountered during a daily 
run. 

As the truck pauses beneath a 
pole, the maintenance man (either 
on a ladder or hydraulic lift) re- 
moves the dirty globe and replaces 
it with a clean one. The first globe 
then goes into the ultrasonic clean- 
ing tank. By the time the truck 
reaches the next light, the globe has 
been cleaned, dried, and is ready to 
be reinstalled. 

How Ultrasonics Works 

Each truck carries the following 
equipment: a gasoline-powered 
seven-kw, 220-v, a-c auxiliary gen- 
erator; a 55-gal stainless steel ultra- 
sonic cleaning tank; 25-gpm con- 
tinuous-flow filter; and a 2.5-kw 
ultrasonic generator driving eight 
transducers, mounted at the bottom 
of the cleaning tank. 

Ultrasonic cleaning’s effectiveness 
stems from cavitation—the rapid 
growth and sudden collapse of mil- 
lions of pressure cells in the cleaning 
solution. These implosions literally 
blast dirt and contaminants from 
any hard surface immersed in the 
ultrasonic bath. Line voltage of 


Large street light globes in Philadelphia are 
cleaned bright as new in ultrasonic cleaning 
tank mounted on Broadway Maintenance lad- 
der truck using two men—one on the ladder, 
and the other cleaning globes in the ultrasonic 
tank and handing replacements to his partner. 


No brushing or scrubbing is necessary with 
ultrasonics. From left to right on the ladder 
truck in Philadelphia are the ultrasonic gen- 
erator, the cleaning tank and the 25-gpm filter. 
Rubber gloves protect the maintenance man’s 
which is 


hands from the cleaning solution, 


heated to about 115 F. 


In New York, cleaning is done by one man, aided by a remote-controlled hydraulic lift. After 
installing a clean globe, the operator processes the dirty one while en route to the next lamp 
standard. A 30 to 60-sec dip in the ultrasonic tank is usually enough, even when globes have 
been in service for six months. The ultrasonic tank is mounted on its own hydraulic lift behind 
the truck’s main platform. 


-220-v, a-c is transformed by the 
ultrasonic generator into electrical 
energy at 38,000 cps. This energy is 
fed into ceramic transducers mount- 
ed against the bottom of the cleaning 
tank, where it is converted into 
mechanical oscillations at the same 
frequency. 

Mechanical, high-speed agitation 
of the cleaning liquid creates cavita- 
tion tiny voids, which, upon col- 
lapse, release tremendous energy. 
In effect, cavitation is the equivalent 
of millions of tiny scrub brushes 
within the liquid, which do the work 
quickly, efficiently, and without 
harm to the material being cleaned. 

Pittsburgh Next 

Broadway Maintenance is so en- 
thusiastic about the method, that 
they plan to shift one of the truck- 
mounted units from Philadelphia, 
where they were first tried out, to 
the Pittsburgh area. If the move is 
successful, additional trucks will be 
converted to ultrasonic service. 
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HOW PEPCO MOVED TWO 69-KV 


ee eS 


PIPE TYPE CABLES 


Two 69-kv pipe-type cables were moved 1017 ft in connection 
with highway improvements without alteration to existing facili- 
ties. Job was made feasible by obtaining required slack in pipe 


Y THE USE of 1000-ft reverse 

curves on each end of a 1017-ft 
relocation project the Potomac Elec- 
tric Power Company recently re- 
located two 69-kv pipe type cables 
without cutting the pipes or remov- 
ing and reinstalling the cables. The 
lines were moved to their new loca- 
tion and the job completed in just 
36 days. The pipes moved very eas- 
ily and did not tend to creep back to 


This article was adapted from a paper pre- 
sented by the author at the EEI T&D Com- 
mittee meeting held in St. Petersburg, Florida. 


Old and new location of the pipes in plan and 
elevation and the proposed footings. Section 
A-A shows the relationship of proposed foot- 


ings, retaining wall and old and new locations 
of pipes. 


by straightening out the profile. 


By ARTHUR GANDY, JR. 


Conduit Engineer 
Potomac Electric Power Company 


their original position. And the pipe 
coating did not crack, even with the 
temperature averaging 85 F. 

The circuits involved are between 
the Potomac River Generating Sta- 
tion, Alexandria, Virginia and 
Ninth Street Substation in down- 
town Washington, D. C., a distance 
of approximately 7.5 miles. They 
consist of two 6%-in. outside di- 
ameter steel pipes, coated with a 
nominal 7/16-in. thickness of an as- 
phalt mastic compound. The two 
pipes were installed with a horizon- 


CAPITOL 


>A FOOTINGS FOR PROPOSED 
LL 


4 


tal spacing of two ft center-to-center 
and each contains three single-con- — 
ductor 1500 MCM 69-kv cables un- — 


der 200 psi oil pressure. Each circuit 
is rated at 90 MVA normal and 100 
MVA emergency load. 


Plans Were Changed 


During the early planning of this — 


line in December, 1955, preliminary 
plans of a proposed underpass at 
South Capitol and “M” Streets were 
obtained from the D. C. Department 
of Highways and Traffic. It was de- 
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termined that the route of the pro- 
posed pipe line parallel to the un- 
derpass would clear the footings for 
the retaining wall. Later, after the 
pipes and cables were in place, a 
revised preliminary plan was re- 
ceived showing the proposed under- 
pass shifted 12 ft to the West, there- 
by extending the proposed footings 
approximately two ft past the cen- 
terline of the pipe lines. Notification 
was received in July 1, 1959 from 
the D. C. Department of Highways 
and Traffic that the underpass proj- 
ect would be started early in 1960 
and to proceed with the pipe reloca- 
tion as soon as possible. The center- 
line of the underpass was shifted 12 
ft but with some modification in the 
footings. 


Construction Problems 


The problem at first seemed to be 
one that would require a long and 
expensive outage of the circuits to 
permit the cutting of the pipes and 
the removal and reinstallation of the 
cables. However, it was determined 
that a relocation of 6.2 ft for a dis- 
tance of 702 ft would give the neces- 
sary clearance from the footings. It 
was decided the move could be 
made without cutting the pipes by 
using 1000-ft reverse curves on each 
end of the relocation which added 
only 0.32 ft to the length of the line. 

The 1000-ft reverse curves were 
used to reduce the tension on the 
pipes to a minimum. This would also 
hold the increase in the length of the 
line to a minimum. It was not neces- 
sary to extend the 6.2-ft relocation 
for the entire length of the retaining 
wall due to the footings being nar- 
row and shallow at each end of the 
project. 


Two Methods 


Two methods were available to 
obtain the slack necessary for the 
added length required in the move. 

1. Hold the elevation of the pipes 
under “M” Street, which was 11 ft 
deep, and take the hump out of 
pipes north and south of “M” Street. 
This plan involved approximately 
1200 cu yd additional excavation 
and backfill and would introduce 
additional work in moving and low- 
ering instead of a straight horizontal 
move for a distance of approximate- 
ly 800 ft. 

2. Raise the pipes under “M” 
Street approximately 21 in. for a 

distance of 110 ft and hold existing 
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Exposed pipes with 1-ft offset stakes in place to indicate new location of pipe lines. This is at 
south end of project looking north. 


Two truck-mounted cranes lifted pipe using Both pipes moved into new position and placed 


canvas slings with pick-ups on 25-ft centers. on sand bags to facilitate “jeeping’ the pipe 
Pipe was raised 1 in. and pushed over 2 ft to detect “holidays” in the coating. Four small 
by hand labor—then lowered. holes were detected and repaired. 


Both pipes moved into position showing grade change and start of backfilling where pipes were 
originally located through the intersection of “M” street. Use of metal straps for supporting street 
mains was found to be very satisfactory. 


87 


sah 


Minimum of 6 in. of sand was placed over pipes and compacted with small mechanical vibrators. 


Four concrefe anchors were placed along the 
line to prevent pipe movement. 


elevation for the remainder of the 
distance. This plan made it neces- 
sary to raise an 18-in. sewer ap- 
proximately 20 in. for a distance of 
30 ft. 

The latter plan was selected as 
being the most economical due to 
the smaller amount of excavating. 
It involved easier handling of the 
pipe, and less work in grading a 
level bottom in the excavation ex- 
cept for the 110 ft where the pipes 
were to be raised. 


Construction Details 


The actual excavation, which was 
12 ft wide and varied from 5 ft to 11 
ft deep, was made with two truck- 
mounted cranes with 34-cu yd clam- 
shell buckets to a depth approxi- 
mately one ft above the pipes. The 
remainder of the excavation was ac- 
complished by hand digging to pre- 
vent damage to pipe coating. 

Outage was taken on the circuit 
in the first pipe to be moved and oil 
pressure was reduced to 35 psi. In- 
cidentally, one pipe was completely 
relocated and the circuit re-ener- 
gized before outage was taken on 
the second circuit. 

Two truck mounted cranes were 
used to lift the pipe using canvas 
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slings with pick-ups on 25-ft cen- 
ters. This was accomplished by cen- 
tering the pulley on the boom ap- 
proximately two ft past the center 
of the pipe being moved. Pipe was 
raised approximately one in. and 
pushed over approximately two ft 
by hand labor and then lowered. 
Cranes moved along the excavation 
in 50-ft jumps until each incremen- 
tal move was completed. 


Slack In Line 


To obtain slack in the line, the 
pipe was first raised and moved, at 
the low point in the line, in small 
steps by the use of sand bags. This 
process proved very satisfactory as 
the pipes moved very easily, no ap- 
parent strain or tension was in evi- 
dence. 

Backfilling was immediately 
started in “M” Street to permit re- 
storation of the roadway surface to 
facilitate the opening to traffic as 
quickly as possible. Four concrete 
anchors were placed along the line 
to prevent pipe movement. Back- 
filling was then completed using me- 
chanical tampers and rollers. 


Construction Feats 


Excavation was started on Sep- 
tember 2, 1959 and completed on 
September 25, 1959, without any 
rainfall, although some was experi- 
enced later during the relocation 
and backfill work. 

“M”’ Street was closed to traffic on 
September 22nd and opened on Oc- 
tober 9th after 14 working days. 

First pipe relocation started at 
8:30 am, on September 29. Work 
progressed in an orderly manner, 
even with a brief hard shower, until — 
11:15 am. At that time, circuit was 
ordered energized by the power dis- 
patcher due to load conditions on 
the system caused by the extreme — 
heat and high humidity after the 
morning rain. Work was stopped for 
the remainder of the day and re- 
sumed on September 30th. Total 
working relocation time was 712 hr — 
for the first pipe. The second pipe 
was moved in 6%4 hr on October 


ay 
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in two days, October 2nd and 5th. 
Anchors were poured on October 
3rd. Backfilling started on October 
5th and was completed on October 
20th, 36 working days after the job 
was started. Backfilling was slowed 
by several rainy days in October. 


2nd. ; 
Pipes were “‘jeeped” and repaired 


Electric Light and Power, November 15, 1960 


bat belle 


INDUSTRY IN: Checiniceley, CONFERENCE 
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RMEL Convention Speakers Stress 
Its “‘Planning For Progress’” Theme 


A look ahead at industry chal- 
lenges and what can be done about 
them was afforded delegates to the 
Rocky Mountain Electrical League’s 
1960 Annual Convention at Denver, 
Colo. 

In his opening remarks, League 
President R. T. Person (president, 
Public Service Co. of Colo.) char- 
acterized speakers appearing on the 
program as men of established 
leadership, providing opportunity 
for those attending to gain a broad- 
ened viewpoint, perspective and 
general outlook. 

Speaking on “Where We Are 
Now—And Where Going?”, EEI 
President Sherman R. Knapp 
(president, The Connecticut Light 
& Power Co.) declared that “our 
whole approach needs a_ rough, 
tough going over—from kilowatts to 
customers, toward a proper public 
understanding of the tremendous 
contribution of the shareholder 
public utilities.” He stressed that 
semantics is a problem and cost of 
money is an inequity but tax equal- 
ity certainly ranks with equality of 
opportunity and equality of treat- 
ment under law. 

Mr. Knapp warned that if democ- 
racy is to grow and prosper and be 
able to resist the force of commu- 
nism, it is vital that two important 
fundamentals be maintained in this 
country, namely equality of oppor- 
tunity and equality of taxation. 

“America stands now on the 
threshold of progress seeking to de- 
termine the direction to take in the 
next phase of growth,” declared 
Edwin Vennard, EEI vice-president 
and managing director. “The way 
is not well marked and our chance 
of error is great,” he warned, adding 
that “the Presidential election this 
year involves a decision which may 
be the beginning of a long-range 
development. It will indeed be a 
major crossroads.” 

Mr. Vennard presented much 
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supporting evidence that America’s 
electric power companies have 
made sound, responsible and prac- 
tical plans for meeting the country’s 
future power needs. “In the power 
field the free economy method of 
financing works and works well,” 
he observed. “The more we deviate 
from that principle the more we 
gravitate towards a government- 
planned economy.” 

Reasons why the power issue 
should not be a political issue were 
analyzed by William M. Longman, 
president of Central Surveys. He 
reported that voters pay scant at- 
tention to stands taken on the 
public-power issue by the candi- 
dates they are voting on. As evi- 
denced by voting records on the 
same dates in such states as Oregon 
and Idaho, votes on specific public 
power proposals do not correlate 
with votes on congressional or sen- 
atorial candidates identified with 
public power, he noted. 

Economic growth cannot be con- 
trolled by monetary policy, ob- 
served Delmas Cawthorne, financial 
economist for the Tenth Federal 
District. He cautioned that all must 
act with an image of responsibility 
in our economic policy. Referring 
to today’s “cost-push” inflation, he 
called attention: to the fact that 


Neil Simpson, left, RMEL 
session chairman (presi- 
dent and general man- 
ager, Black Hills Power 
& Light Co.), chats with 
speaker Delmas Caw- 
thorn (center), financial 
economist, Tenth Federal 
District, and Donald T. 
Spangenburg, director of 
advertising, Public Serv- 
of Colo., and 
chairman for 


ice Co. 
program 
the convention. 


those industries that do not have a 
growth in productivity. must in- 
crease their prices in order to meet 
wage advances. 

“The 60’s will soar,” declared 
John J. Anderson, marketing man- 
ager for Westinghouse’s Major Ap- 
pliance Division, but he warned 
that although the dollars will be 
there, “there is no mathematical 
certainty that we will get them.” 
Relative to discretionary income, 
he said “we are getting a slice of 
a bigger pie but the proportion of 
the slice is getting smaller.” 

Even more versatile appliances 
with much less complication are in 
sight, according to Mr. Anderson. 
He pointed out that if all the fea- 
tures of all the makes of washers 
of ten years ago were built into 
one unit it wouldn’t have all the 
features of the product of any one 
of those manufacturers today. 

“However,” Mr. Anderson cau- 
tioned, “we are so busy looking ten 
years ahead that we are stumbling 
over a gold mine. ‘Stickshift’ appli- 
ances, in the age of automatics, are 
still with us in too many homes.” 

Taking as his theme “How Do 
You Rate,” G. C. Rawls, president, 
Louisiana Power & Light Co., said 
“our companies find themselves 
facing an entirely new area of 
thinking, new customers with new 
ideas requiring fast footwork on 
our part to keep pace. 

“The problem of relations with 


Outgoing RMEL President R. T. Person, left 
(president, Public Service Co. of Colo.), con- 
gratulates incoming president P. E. Brookover, 
vice-president and general manager, Cheyenne 
Light, Fuel & Power Co. 


our own employees has never been 
as important, and we find these em- 
ployees with many more interests 
in life than existed a few years ago. 
But conversely, they are mixed up 
in more community undertakings 
and there is more opportunity for 
them to help us—if we teach them 
how to do it.” 

Development efforts on direct 
conversion of energy into electricity 
were discussed by James F. Young, 
general manager of G-E’s Electric 
Utility Engineering Operation, New 
York. Four specific methods of con- 
version are being given increased 
attention, he reported, namely 
thermoelectric, thermionic, mag- 
netohydrodynamic and fuel cells. 
He pointed out that these new con- 
cepts face extremely severe com- 
petition in bettering modern power- 
generation methods. Also, these 
new methods face the economic dis- 
advantage of the cost of conversion 
equipment. 

A progress report on the high- 


James F. Young (left), general manager, Elec- 
tric Utility Engineering Operation, General Elec- 
tric Co., New York, told the RMEL Convention 
of prospects for unconventional power. Warren 
A. Terry, right (vice-president and general man- 
ager, Home Light & Power Co.), presided at 
one of the RMEL sessions, 


temperature gas-cooled reactor was 
given by Corwin L. Rickard of the 
General Atomic Division of the 
General Dynamics Corp. speaking 
in behalf of Titus G. LeClair, Nu- 
clear Power Application manager 
for this Division, who was in 
Europe at the time. A large part of 
the required research and develop- 
ment work on the Peach Bottom 
40,000-kw prototype plant is already 
completed, he said, although con- 
struction is not scheduled to begin 
until next year. This plant is to be 
built for Philadelphia Electric with 
co-operation of 52 other utilities 
throughout the U. S. 

Development progress will now 
make it possible to use high-tem- 
perature graphite fuel elements for 
the initial loading of the reactor, 
Mr. Rickard reported. An in-pile 
loop for testing a fully-assembled 
fuel element is nearing completion 


and the “critical facility” has been 
built. 4 
Ultimate cost of the HTGR de-— 


G. C. Rawls, president, 
Louisiana Power & Light 
Co. His RMEL subject was 
“How Do You Rate?” 


ae 


velopment program is expected to 
be about $14.5-million, according to 
Mr. Rickard, and is requiring the 
effort of about 200 scientific and 
engineering personnel at General 
Atomic. 

At the closing session, P. E. 
Brookover, vice-president and gen- 
eral manager, Cheyenne Light, Fuel 
& Power Co., was elected as RMEL 
President for the coming year. 


Power Plant Automation Highlights 


National Power Conference 


The subject of power plant auto- 
mation took the spotlight at the 
National Power Conference held 
September 21-23 in Philadelphia. 
One entire day with eight technical 
papers and lengthy discussions 
were devoted to this important and 
timely subject. Almost 900 engi- 
neers and businessmen attended the 
three-day meeting, jointly spon- 
sored by ASME and AIEE. 

C. L. Linder, vice president, Gen- 
eral Electric Co. and president of 
AIKE told the group that engineer- 
ing societies have a tremendous re- 
sponsibility to make possible a good 
forum for the exchange of technical 
information. There is an urgent 
need to find a new set of focal points 
to organize and establish unity in 
the industry, he stated. 


General Philosophy 


According to W. L. Chadwick, 
vice president, Southern California 
Edison Co., 120 days of lost opera- 
tion of a major generating station 
unit saved by computer control 
during its operating life will more 
than pay for the whole computer 
control installation. All savings of 
power replacement costs are in ad- 
dition. He said that, for new instal- 
lations, important savings can be 
made in operating labor. Mainte- 


nance and repair costs can be low- 
ered through earlier determination 
of faulty conditions and more prompt — 
correction. The more constant su- 
pervision of temperature changes, 
possible through computer control, 
will extend equipment, lower main- 
tenance and fuel costs, Chadwick © 
said. 


Systems Approach 


The systems approach to a com- 
puter-controlled generating plant 
was discussed by W. M. Gaines, — 
L. F. Kennedy and A. M. Spielberg — 
of General Electric. At present, — 
there is no such thing as an ideal © 
and universally acceptable automa- © 
tion system. Each system must be — 
tailored to meet the specific needs — 
of the user, Gaines stated. Program- — 
ming is an art that requires skill to — 
prepare the logic which utilizes the — 
commands and operations in a man- 
ner to accomplish the desired ob- | 
jectives. The first unit will require 
many more man-hours than later 
ones—perhaps several man-years, 
according to Kennedy. 

| 


Automatic Boiler Operation 


If the computer is provided with 
the correct monitoring and sensing 
devices, and if it is programmed 
to take into account every conceiv- 
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able eventuality that can occur dur- 
ing boiler operation, it can prevent 
furnace explosions or other casual- 
ties by either correcting the condi- 
tions or by tripping out pieces of 
equipment, or the entire unit, be- 
fore damage can occur, said D. E. 
Heyburn, Babcock and Wilcox. The 
benefits of safer and more econom- 
ical operation, lower maintenance, 
and higher efficiency must be 
weighed against the disadvantages 
of complexity, unknown reliability, 
and increased costs. Supporting 
equipment must be made more ac- 
curate, sensitive and reliable to 
realize the optimum benefits of 
automation, Heyburn stated. 


Turbine Generator Automation 


At present there has been little 
desire to eliminate any of the estab- 
lished closed loop systems of con- 
trol functions on the basis that the 
digital computer should perform 
these functions, stated E. G. Noyes, 
Westinghouse. Rather, he said that 
the use of sub-control loops is being 
extended. The automatic steam 
plant will not be limited by the 
computer but rather by man’s abil- 
ity to plan and program for all pos- 
sible contingencies. Even though a 
number of plants make use of a 
digital computer for data logging 
and process calculations, the auto- 
matic computer controlled plant is 
still in its infancy with the entire 
industry looking forward to the first 
successful operating reports, Noyes 
said. 


Automatic Burner Controls 


While there are still some prob- 
lems which have not been solved, 
results to date after eight years ex- 
periénce indicate that automatic 
burner controls may be installed on 
most burner and furnace designs, 
burning any combination of the 
three major fuels, in the opinion 
of Ross H. Forney, vice president, 
Forney Engineering Co. But a sys- 
tems approach is required to insure 
ultimate success in the design of 
the system. The basic philosophy 
must be well planned and accepted 
before definitive specifications can 
be written, he said. 


Performance Calculations 


_ TT. W. Jenkins, Jr. and I. A. Kunz- 
man, Jr., Leeds & Northrup, de- 
scribed an on-line digital computer 

for performance computations and 
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discussed factors affecting the ac- 
curacy of these computations. A 
computer of this type is being’ in- 
stalled for two units at Public Serv- 
ice Electric & Gas Company’s 
Bergen Station. This application is 
not intended to make the fullest use 
of an inherent advantage—the abil- 
ity to make logical decisions. This 
characteristic, coupled with the suc- 
cessful application to the monitor- 
ing of performance, indicates the 
potential of this type of computer 
for the automatic plant, Jenkins 
said. 


Computer Application 


Computer application to power 
plant automation was described by 
F. V. Lyle, Daystrom, Inc. He said 
that the computer system can help 
the operator by: providing better 
and more complete information in 
easy-to-use form; sequencing oper- 
ations during start-up and _ shut- 
down; and improving operation by 
supervising the normal control sys- 
tem. 


Organization and Management 


According to W. T. Hess, vice 
president and chief engineer, Loui- 
siana Power & Light Co., the prob- 
able maximum capitalized value of 
potential gains for computer con- 
trol at the Little Gypsy plant is 
estimated to be $2,275,000. This fig- 
ure was broken down as follows: 

1. Reduction of major mishaps— 
$1,500,000 

2. Increased fuel economy—$175,000 

3. Reduction of manpower—$500,- 
000 


4. Reduction of maintenance— 
$100,000 

The estimated cost for providing 
computer control above the cost of 
a monitoring and results computer 
is $630,000, said Hess. 

The computer at the Company’s 
Sterlington Station has proven to 
be the most reliable piece of equip- 
ment in the station. Hess insisted 
that he would still install computer 
control at the Company’s next plant 
even if experience at Little Gypsy 
proved that it was not economical. 


Integrating Generation and Transmission 


In the opinion of W. D. Marsh, 
General Electric, the development 
of computer techniques for the se- 
lection and performance calcula- 
tion of transmission systems has not 
progressed to the point where they 
can be considered part of an “‘auto- 
matic” planning process. It is pos- 
sible to devise short cut techniques, 
but these represent compromises 
with good transmission planning 
which are too serious to be adopted 
merely for the purpose of securing 
automation, he declared. The best 
system planning will be achieved 
by experienced planning, men mak- 
ing intelligent use of the most ac- 
curate and realistic analytical tools 
available, Marsh said. 


Generation Design Innovations 


In describing the electric generat- 
ing stations of Public Service Elec- 
tric & Gas Co., R. A. Baker said 
that with the rapid increase in cost 
of austenitic steel, it could not now 
be economically justified for piping 


AIEE President, C. H. Linder, vice president, General Electric addresses luncheon meeting. Seated 
(I to r) are W. C. Astley, ASME Co-chairman, Harold Foote, president and chief engineer, Common- 
wealth Associations, and R. L. Halberstadt, Bell Telephone, luncheon chairman. 


and related equipment. For this 
reason the design temperatures of 
his Company’s newest unit will be 
reduced to 1000/1000 F, 3500 psi, 
instead of the formerly used 1100 F. 
This will permit the maintenance 
of their present design efficiency 
level, while making a significant re- 
duction in installed cost of the unit. 
As soon as it is found economical to 
install the necessary materials, the 
Company will again design for the 
higher temperatures, he said. 

Wherever feasible, PSE&G has 
turned to the use of aluminum and 
concrete for permanence, good ap- 
pearance and minimum mainte- 
nance, Baker declared. All outdoor 
floor grating, fences and gates, stair 
treads, pump enclosures, boiler 
casings, demineralized water stor- 
age tanks, buses and supporting bus 
structures are now aluminum. The 
use of aluminum was based on 
actual experience and the cost of 
other materials, he said. 


Quality Service Needed 


The efforts of all those concerned 
with electric power—utilities, con- 
sulting engineers, manufacturers 


ASME Prime Mover Committee Award is pre- 
sented by ASME President, Walker L. Cisler, 
left, president of Detroit Edison, to James H. 
Harlow, Philadelphia Electric, (for pioneering 
development work with super-critical pressures 
at the Eddystone plant). 


and industry’s own power and pro- 
duction engineers, operators and 
management, must constantly be 
coordinated, said R. W. Worley, 
United Engineers and Constructors. 
This cooperation eventually will 
make possible solutions to most 
mechanical and electrical problems 
and the frequency of electrical 
power disturbances will be reduced 
to the absolute minimum, Worley 
declared. 


92, 


In outlining what Gulf States 
Utility Co. is doing to provide qual- 
ity service to attract industry to its 
area, L. V. Dugas described his 
Company’s two rates which were 
designed to be low enough in cost 
to entice industry, yet flexible 
enough to render the quality of 
service required by some companies. 
Y. L. Hughes, also of Gulf States, 
said that the growth and life ex- 
pectancy of the power sales efforts 
are directly proportional to the en- 
gineering people’s ability to: 

1. Reduce generation costs. 

2. Reduce transmission and distri- 
bution line and substation costs. 

3. Plan intelligently. 

4. Provide service continuity. 

5. Establish reasonable working 
policies between Company and 
customer. 

6. Work wholeheartedly with cus- 
tomer in his planning. 

7. Supply customer information 
promptly. 

8. Keep all promises made. 

Hughes stated that Gulf States 
has found that it is considerably 
less expensive to serve industrial 
customers at 69 kv than at 138 kv, 
provided there is a choice, or unless 
the customer’s load requirements 
are very near 100,000 kva. 


Minimizing Disturbance Effects 
In Chemical Plants 


One of the major reasons for 
turning down site locations for 
chemical plants is the lack of qual- 
ity electric power service, accord- 
ing to M. M. Gilbert, Du Pont. 
It is very difficult to convince util- 
ities that chemical plants require 
a higher degree of service con- 
tinuity than the average industrial 
plant, he said. In some of today’s 
automatic processes, even a 30- 
cycle interruption may take hours 
or even days to restart the plant, 
Gilbert contended. The customer 
should design into his own electri- 
cal system means of riding through 
the voltage disturbances that are 
beyond the control of utilities, 
whether caused by the utility or 
the customer, he said. Du Pont has 
found that 5-amp direct tripping on 
low voltage unit substation type 
breakers gives highly satisfactory 
results. They are easy to calibrate 
in the field and are quite accurate, 
Gilbert stated. About 200 of these 
units have been installed to date. 


Award by Prime Mover Committee is presented 
by Walker L. Cisler, left, president of Detroit 
Edison, to Sigmund N. Fiala, American Electric 
Power, for paper covering pioneering develop- 
ment on the Philo super-critical pressure steam 
electric generating unit. 


Integrated Steel Plant Power Service © 


H. L. Halstead and H. D. Ruger, 
Bethlehem Steel Co., discussed the 
electric power requirements of their 
Sparrows Point Plant, which has 
its own generation but is intercon- 
nected with a multiple circuit from 
Baltimore Gas & Electric Co. For 
adequate capacity the effective 
capacity of this interconnection to- 
gether with the installed capacity 
at the plant must be sufficient to 
meet the maximum plant electrical 
load when the largest circuit of the 
interconnection or the largest boiler 
at the plant is out of service, they 
asserted. 


Testing Boilers 


In code testing large coal fired 
utility boilers, the input-output ef-. 
feiency is, at present, the right 
efficiency, in the opinion of J. A. 
Bostic and W. F. Long, Cleveland 
Electric Illuminating Co. If enough 
work is done to find the un- 
accounted-for, it will be found not 
in the input-output efficiency, but 
in the heat losses, they contended. 
Heat-loss efficiency testing is, with 
the possible exception of flue-gas 
analysis equipment, easy to find, 
relatively inexpensive to install, 
and fairly easy to use. The only 
problem is that it does not, as yet, 
give the correct answers, they said. 


Turbine-Exhaust Losses . 


The turbine-exhaust losses form 
a considerable portion of the total 
fluid-dynamic losses of a steam- 
turbine cycle and therefore repre- 
sent a large source of potential im- 
provement in over-all turbine per- 
formance, said C. E. Seglem and 
R. O. Brown, Westinghouse. The 
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reduction in hood loss resulting 
from new design exhaust hoods, is 
equivalent to approximately 0.3 to 
0.6% in turbine heat rate, they 
stated. 


Improving Thermal Efficiency 


In the opinion of P. H. Knowlton, 
Jr., General Electric, there is an 
enormous field for further progress 
in thermal efficiency. The major 
problem is to choose the most fruit- 
ful line for further work. There has 
been steady progress of about 1% 
point of thermal efficiency per year 
in approaching the 40% level which 
has not quite been reached. It will 
be a real challenge to continue the 
progress above this level, Knowlton 
progress above this level, he said. 


Thermal Stress Protection 


Maintenance problems which 'oc- 
curred as a result of using improper 
starting procedures have been ma- 
terially reduced at Baltimore Gas 
& Electric Co., according to R. H. 
Reisinger and C. B. Scharp. The 
development of improved starting 
procedures to provide maximum 
protection of turbine metal parts 
from temperature shock resulting 
in thermal stress, was the reason 
for this, they stated. In addition, 
the boiler superheater and gener- 
ator-rotor limitations and require- 
ments are recognized and integrated 
into over-all starting procedures 
that provide effective protection. 


PEA System Planners View 460-kv Line 


Main order of technical business 
at Pennsylvania Electric Associa- 
tion’s System Planning Committee 
was a mental and physical look at 
Pennsylvania Electric’s 460-kv ex- 
perimental line. The meeting at 
Bedford Springs, Pa., on October 
10-11 also reviewed various 
methods of shopping-center power 
supply. 

Six Panelec men presented tech- 
nical aspects of the 460-kv line. 
Their presentations were followed 
by a tour of the 13-mile line which 
crosses two mountains and a valley. 

Combined tests and operational 
phase of the project will continue 
for the next two or three years, 
according to A. M. Baker, substa- 
tion design engineer. “It continues 
to be Penelec’s aim to be as practi- 
cal as possible in this venture—to 
refrain from the strict research 
aspects and indulge in this manner 
only within the limits of our present 
equipment and design, and _ suffi- 
ciently beyond to confirm the pres- 
ent design wtih adequate margins 
of safety to equipment, personnel, 
operations, reasonable voltage in- 
creases and to provide sufficient 
references for the design of future 
similar or other EHV lines,” he 
said. 

The 12 types of structures were 
described by W. R. Cover, assistant 
transmission engineer. Included are 
wood structures which consist of 
four-pole tangent structure, 15 to 
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30 degree angle structure, and dead 
end structure. Tubular steel struc- 
tures consist of guyed H-frames, 
portal type H-frames, running angle 
structure and and dead end struc- 
ture. Laminated wood structures 
are conventional H-frame. Steel 
towers are free-swinging suspen- 
sion, center-phase restrained sus- 
pension and dead end angle. 

P. Pasternak, project engineer, 
described the two substations. All 


One of Penelec’s four types of 460-kv conduc- 
tors is examined by (from left) outgoing Com- 
mittee Chairman C. Morrison, Potomac Edison, 
Meeting Coordinator |. L. Phillips, Penelec and 
incoming Chairman W. U. Baum, Pennsylvania 
Power and Light. 


switching under load will be done 
with a 115-kv oil circuit breaker at 
each substation. 

Relay protection utilizes standard 
impedance, distance and transfer- 
trip schemes in new and special 
combinations specifically for the 
line and terminals. W. W. Turner, 
relay engineer said that two tele- 
phone circuits will be used. The 
460-kv primary line relaying is 
initiated from high-side current 
transformers and bushing potential 
devices. The carrier-type ground 
relay used in the permissive over 
reach scheme, is initiated from 
460-kv side currents and potentials 
and is set to protect for faults far 
beyond the remote terminal. The 
ground back-up relay utilizes 115-kv 
breaker currents and 460-kv poten- 
tials. 

Conventional metering schemes 
are used. 

On radio influence, R. J. Bacha, 
junior engineer said, “no attempt 
will be made toward a strict theo- 
retical assessment of radio influence. 
Only specific effects will be con- 
sidered: Line-generated RI on local 
radio frequency communication 
service; (2) Induction—line voltage 
load and charging current coupling 
to other power and communication 
circuits in the vicinity; (3) Weather 
effects; and (4) Line hardware, and 
all other electrical and physical 
parameters which may cause or 
effect the attenuation and propaga- 
tion of radio influence.” 

Extensive field investigations of 
lightning will be made on the line, 
according to D. L. Berkey, junior 


engineer. Needed data on lighting 
current amplitudes, waveshapes and 
the resulting voltages will be sought. 
Thirty-five line surge oscillographs 
along the line, a specially-equipped 
laboratory truck, still cameras, boys 


cameras, and magnetic links on all 
70 structures will all help in light- 
ning data gathering. Preliminary 
studies have been made on tower 
models in cooperation with General 
Electric Co. 


Indiana Electric Association Promotes 
Better Customer-Company Relationships 


“We are shirking a management 
obligation if we permit our em- 
ployees to go about their daily work 
unaware of investor-owned com- 
pany responsibility to inform cus- 
tomers of the industry’s magnitude, 
cooperation on large projects, power 
pooling, construction of major trans- 
mission lines, and nuclear power 
interests,” said Carl D. Rees, presi- 
dent of Indiana Electric Association 
at the 5lst Annual Convention in 
French Lick, Indiana, October 28-30. 
He is vice-president, general opera- 
tions, Northern Indiana Public 
Service. 

“Public apathy on the one hand, 
and the increasing tempo and vigor 
of the Public Power Group on the 
other, leaves us no alternative but 
to continue our efforts to fight with 
renewed vigor and intelligence,” he 
urged. 


Public Power Paradox 


What seemed to Edison Electric 
Institute President Sherman Knapp 
of Connecticut Light and Power 
“... a plain confession that when 
government goes into business, it 
does not trust its ability to operate 
on a sound business basis,’ was 
brought out when he cited a May 5 
American Public Power Associ- 
ation speech by Northcutt Ely, Gen- 
eral Counsel for APPA. Mr. Ely 
had said, “There is nothing in the 


vision .. .” but then resolved to 
oppose any legislation which would 
impose federal income taxation on 
local government power. “This after 
they had said it was illegal, uncon- 
stitutional, and couldn’t be done 
anyway,” remarked Mr. Knapp. 

He said because four out of five 
who pay electric bills pay 23 cents 
in taxes for every dollar on the bill, 
the customer who doesn’t pay this 
tax collectively constitutes a huge 
tax loophole through which slips 
more than a half billion dollars a 
year which should be flowing into 
the coffers of local, state and federal 
governments. He said that the only 
way this loophole could be plugged 
was by personalizing the tax equal- 
ity issue. 

“It is up to us, every employee 
in every company, to understand the 
situation; to know and believe the 
answer to explain the practical, per- 
sonal, and political threats of gov- 
ernment power to every customer, 
neighbor, relative and friend. Only 
by arousing awareness, can this 
‘massive misunderstanding’ be cor- 
rected,” he urged. 


Stocks Liked Now, But... 


“Recent months show that the in- 
vesting public has a great deal of 
confidence in utility stocks,” said 
Harold H. Young, Eastman Dillon 
Union Securities, and Co. “But this 


pains to get information to security — 
analysts and call on big stockholders — 
periodically in person. Professional 
investors should be invited to tour 
the territory, too. 

The security man on visit looks 
for the following: physical property 
condition including good housekeep- 
ing, area development programs, at- — 
titude of personnel and their con- — 
fidence in those higher in manage- 
ment. Among other things looked 
for are courtesy of superiors, com- 
munity effort by officers and em- 
ployees, employee training, how 
many officials and directors are 
stockholders, and how aggressive is 
loadbuilding promotion. 


Future Power Answer—A Mixture 


While Dr. S. W. Herwald of West- 
inghouse Electric Corp. discussed 
the four methods of future power 
generation now under intense scru- 
tiny—thermoelectric, thermionic, © 
fuel cell, and MHD-—he said that 
“No one method, new or conven- — 
tional, is likely to fill the increasing — 
and varied need for electrical en-— 
ergy; no one method is likely to be 
the ‘one way to do it.’ That is why 
we must maintain a broad program 
of research in this whole area of 
energy conversion. Equally impor- 
tant, that is why we must have 
the engineering follow-up that will 
look at all feasible methods and 
exploit to the fullest the unique 
characteristic each one provides.” 


Manpower Cost 


Cost of manpower and its con-— 
trol is everybody’s responsibility, © 
said John C. Arnell, director of 
industrial relations, Consolidated 
Edison. He presented statistics from 
63 companies which described their 
manpower cost factors and measure- } 
ments. \@ 


“Effective utilization of our man-_ 
power, aiming at greater produc-— 
tivity, is emphasized by many com-— 
panies as the crux of the manpower | 
cost control problem. But when you~ 
get into the area of labor produc-— 
tivity, how do you measure it in 
our business? How do you evaluate ~ 


Federal Constitution which specif- 
ically immunizes the states or their 
political subdivisions from federal 
taxations.” And he went on to say, 
“The results to public power 
would be catastrophic if the interest 
on municipal bonds, or the income 


is not a time for mutual congratu- 
lations. It may not always be so,” he 
warned. He said some people don’t 
like utility stocks because they fall 
into the categories of regulated in- 
dustry, threat of government owner- 
ship, sensitivity to high interest 


of publicly-owned utilities should 
be subjected to federal income 
taxation.” 

Yet on the same day of the meet- 
ing, APPA stated “Whereas, the 
Federal Government may not con- 
stitutionally tax the income of the 
States and their political subdi- 
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rates, and others. 

He advised, “everybody in your 
company should be working on cus- 
tomer relations.” He also stressed 
good reporting which includes a 
good annual report, information in 
quarterly stock dividend envelopes, 
and that companies should take 


manpower costs? We would all like 
that answer. 

“Effective utilization of manpower 
might be covered by the following 
simple statement: The ideal is to 
employ just enough of the right 
kind of well trained people, working 
hard enough to meet the day to day 
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Temperatures required for exotic methods of power generation are demonstrated by S. W. 
Herwald, Westinghouse Electric Corp. (second from left) to (from left) H. H. Young, Eastman 
Dillon Union Securities Co., newly elected IEA President R. E. Doyle, Jr., and J. C. Arnell, 


Consolidated Edison. 


demands of the department. 

“With the vast amounts of new 
capital that this industry will re- 
quire in the decades ahead, the 
competition for new money will 
continue to be vigorous and the 
need for maintaining earnings 
equally rigorous. We dare not, in 
the negotiation of our working 
agreements, or in the administra- 
tion of them on a day to day basis, 
weaken our right to expect a fair 
day’s work for a fair day’s pay, our 
right to set new work standards 
which are realistic, our right to 
change working methods or job 
duties, our right to promote those 
most capable and our right to sub- 
contract work. 


“Looking at what companies are 
doing toward more effective man- 
power utilization we find that it is 
being accomplished through im- 
proved work methods, reorganiza- 
tion, mechanization and automation 
as needs are indicated. Cost con- 
scious companies are planning more 
training for management and super- 
visory employees. Employees are 
being motivated to do a better job 
through accelerated training, com- 
munications and even encourage- 
ment to train themselves. 

“In short, we must keep our costs 
of operation under control by the 
constant application of intelligence, 
understanding and teamwork,” he 
concluded. 


Standards, Work Measurement, Testing, Safe 
Practices Discussed by EEI—T&D Committee 


Latest developments in overhead 
and underground system design, 
construction, and operation were 
reviewed by the EEI—-T&D Com- 
mittee at its 83rd general session 
held in St. Louis Oct. 6-7. H. E. 
Cody, Cleveland, presided, and 
Past Chairman W. M. Penney wel- 
comed delegates to the meeting 
which featured extended question 
and answer periods, and a more 
thorough probing of problems under 
discussion. 

H. L. Williams, Cleveland, initial 
speaker at the underground session, 
described a recent d-c cable fault 
and manhole fire on his company’s 
underground system. Faults on the 
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d-c system, he said, usually have to 
burn clear because loading is only 
one-third system-design loading and 
fuses do not blow. The incident led 
to a review of all d-c cables to try 
to prevent a reoccurrence, and it 
furnished a documentary to prove 
that underground is not always the 
“maiden’s dream,” immune to dif- 
ficulties. The outage also prompted 
installation of ventilated manhole 
covers and a junction-box-cleaning 
program. 

Presenting conclusions of a soil- 
resistivity study, L. Fink, Phila- 
delphia, said the problem had proved 
more difficult than anticipated be- 
cause of moisture migration, evap- 


oration, precipitation, and many 
other variables which lessen the 
value of any empirical formula that 
might be developed. He recom- 
mended advance study of proposed 
cable routes, proper trenching, care- 
ful analysis of backfill, firm packing 
of backfill, and further research. 
Importance of the problem, he said, 
may be realized from the fact that 
a 100-percent increase in resistivity 
will result in a 25-percent loss in 
capacity. 

B. W. Hafeli, Detroit, described 
his company’s direct-burial under- 
ground service in several residen- 
tial subdivisions and trailer parks 
where it was possible to hold costs 
close to unity, compared with over- 
head service that would otherwise 
be required. Doing all of the trench- 
ing at once for joint-service occu- 
pancy, he said, has the advantages 
of forcing coordination, avoiding 
accidental dig-ups, and making a 
“packaged deal” with the atmos- 
phere of a single job. For these in- 
stallations subdivision developers 
furnished trenching, the utility sup- 
plied the primary system and trans- 
formation, and the property owners 
paid for their own secondary serv- 
ice cable. 

Reports of cable testing proce- 
dures by T. C. Duncan, D. F. 
Tulloch, and A. Zanona led to dis- 
cussions of advantages and disad- 
vantages of testing which were 
inconclusive. Some conferees re- 
ported lessening of service outages 
and control of the time outages take 
place as a result of testing. One said 
that test failures plus service fail- 
ures made a larger total of failures 
than would have occurred without 
testing. Another reported that test- 
ing or not testing was a stand-off 
economically because of inaccessi- 
bility of cables. 


Case for Standardization 


Advantages to be derived from a 
continuing standardization program, 
according to R. G. Steiner, St. Louis, 
are: 1. Freeing engineers for more 
creative work; 2. Broader applica- 
tion of non-professional employees; 
3. Reduction of funds tied up in 
stockroom, insurance coverage, and 
lead time; and 4. Simplification of 
selection procedures by purchasing 
groups. 

Reports of the various task forces 
concerned with standards and spe- 
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Located In the Great Permian Basin Area of West Texas 


This Riley TURBO FURNACE Boiler 


can be converted quickly to coal 


Riley Pressurized Reheat 
Turbo Furnace Boiler 


Capacity — 825,000 Ibs/hr at 1550 psig oper- 
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Burning gas and oil now, it may someday become 
both practical and economical for Texas Electric 
Service Company to fire its new Riley Turbo Furnace 
Boiler at Permian Basin Steam Electric Station, Mona- 


hans, Texas, with coal. 


Because of the Turbo Furnace’s unique multifuel 


characteristics this unit can be quickly and inexpen- 


A careful survey of your plant 
by a qualified consulting engineer 
could show ways of making sub- 
stantial savings in power costs. 


sively converted to coal firing: combustion of coal, 
oil and gas produces substantially equal furnace 
performance with equivalent furnace exit tempera- 
tures simplifying steam temperature control changes; 
in addition the ability of the Turbo Furnace to stay 
clean and slag-free eliminates the need for slag-blow- 
ing equipment and sustains an efficient furnace per- 


formance indefinitely. 


RILEY 


STEAM GENERATING & FUEL BURNING EQUIPMENT 


cifications indicated that tomor- 
row’s standards, where possible, 
will be predicated upon perform- 
ance requirements rather than rigid 
design, material, or dimensional 
specifications. 


Safety 


The safety record of the utility 
industry is good, said H. E. Hatfield, 
Georgia, but not good enough. Most 
accidents occur on simple jobs that 
have little or no planning; usually 
no-one is looking, and rules are not 
followed. To improve the record, 
he suggested, the worker must be 
removed from any possible path to 
ground. He recommended use of 
insulated platforms or baskets, 18- 
in. rubber gloves, and complete 
covering of all energized lines and 
equipment in the work area. Work 
during rain, mist, or fog, he warned, 
must be avoided. 

J. D. Hoag, St. Louis, reported 
excellent results from a revised 
safety program which lowered his 
company’s accident frequency rate 
from double that of the industry 
average to one-half. A new accident 
reporting system coupled with an 
incentive plan, which provides a 
night out for each employee at com- 
pany expense and small gift awards 
to supervisors, were said to have 
brought about the improvement. 


Technical Education 


Coordination of various depart- 
ments in technical schools will ulti- 
mately lead to disappearance of de- 
partments as we know them today, 
and development of a more general 
product called a Bachelor of Sci- 
ence, predicted D. A. Fisher, dean 
of the Washington University 
engineering college. This is being 
brought about by several factors, 
he said, among them a pressure for 
more culture, less theory. Special- 
ized higher education will have to 
come from graduate work or in- 
dustry training programs, he sug- 
gested. He urged industry to help 
technical schools get the latest tools 
and to make sure that instructors 
know how to use them. This, he 
said, will speed up the acquisition 
of technical knowledge and provide 
the necessary time for electives 
which students do not now have. 


General Engineering 


The NCUR is very active, accord- 
ing to H. L. Davis, Jr., Philadelphia, 


98 


trying to obtain additional radio 
channels for use of electric utilities 
and to insure continuous, reliable 
communications in the face of rules 
changes contemplated by FCC. 
Problem is also one of trying to 
retain channels already allocated, 
he said, because of requests of other 
industries. The telephone industry, 
for example, has asked for space 
channels between 1000 and 20,000 
mc; these will have to come from 
those already allocated to others. 

Interim standards to govern 
licensing of private microwave sys- 
tems above 925 mc have been re- 
leased by the Commission, contin- 
ued Davis; while these will be 
effective January 1 for new equip- 
ment, they will not apply to existing 
equipment unless it interferes with 
stations operating in accordance 
with the standards. 

A licensed radio operator is no 
longer required for power service 
transmitters operating above 25 mc, 
said Davis, if the operator is an 
employee of the licensee and desig- 
nated as an operator. However, he 
suggested that utilities should estab- 
lish a check system to make sure 
no one operates the equipment ille- 
gally. Early release of FCC rules to 
permit “tone signalling” on mobile 
frequencies was predicted by Davis; 
this will permit use of ‘coded tones” 
for switching operations. 

W. D. Campbell, Central Power 
& Light Co., reported favorable ex- 
perience with conversion of lengthy 
tabular output of load flow studies 
to a diagram print-out program. 
Diagrams are so much more con- 
venient to analyze than tabular out- 
put data, he said, that his company 
now considers them to be an in- 
dispensable part of load flow studies. 

A very comprehensive study 
of woodpecker damage to wood 
H-frame structures, presented by 
J. Umstead, West Penn Power Co., 
concluded that approximately one- 
third of a pole’s cross sectional area 
can be lost before emergency meas- 
ures are required. Problem, he said, 
is how to protect poles from further 
damage due to rot in the hole area. 
The study assured his company that 
its pole structures were not over- 
designed. 

Economic conductor sizing of 
primary distribution feeders is 
practical and promises worthwhile 
savings, according to F. F. Gray 


and A. W. Gebhardt, St. Louis, 
just as long as the practice is em- 
ployed. Improved voltage regula- 
tion, 


were among advantages noted by 
the authors. 


Overhead Session 


Work measurement is an effective 


increased ability to handle — 
load diversions during emergencies, 
and reduction in the number of con-— 
ductors and fittings carried in stock ~ 


tool for reducing costs, according © 
to J. J. Misic, Cleveland. However, — 


analysis and interpretation are es- 
sential or performance comparisons 
have no value, he said. Further, 


line supervisors must be fully in- 


doctrinated in the reliability and 


uses of this tool. An adequate time — 


reporting system is absolutely es- 
sential, he added, in order to deter- 
mine the percentage of productive 
time. 

Productivity studies of the line 
work forces in St. Louis serve three 
functions, according to C. E. Mon- 
fort, Jr., Union Electric. They meas- 
ure performance of crews of various 
sizes, point out foremen who need 
coaching, and help evaluate bene-— 
fits of new labor-saving devices. 
While records are published quar- 
terly, he observed, these may be 
somewhat distorted by one poor 
job; fair comparisons must be made 
over an extended period, such as 
from annual reports. 

The popular belief that small 
crews are most economical because 
they eliminate need for a non-pro- 
ducing foreman is not proving out 
on our system, said Monfort. The 
crew leader of a three-man crew 
is not fully productive and this is 
reflected in the high cost we have 
experienced with this size crew. 
Only benefit to be gained from 
three-man crews, he concluded, is 


relieving larger crews of the smaller 


jobs, thus reducing manhours lost 
during driving time and improving 


ES ee 


‘ 


productivity of larger crews. Be- 


cause of pole congestion, he said, 


manpower of a three-man crew is 


frequently not enough for even a 
small job. 

Reporting more rapid progress 
on the tree-growing control project 
than anticipated, R. Hicock, Con- 
necticut, said that several chemi- 
cals of 118 screened appear practi- 
cal, and one, B-78, shows enough 
promise to warrant field tests. 
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ON THE SUBJECT OF STREET LIGHT PHOTO CONTROLS, A MILLION WORDS HAVE BEEN 
USED ABOUT A MILLION CLAIMS OF RELIABILITY. BUT... 


FACT 1: The big killer of photo controls 
is transient voltage surges in 
secondaries 


FACT 2: These transient voltage surges are 
below the spark-over of light- 
ning arresters 


FACT 3: Using Varistors in conjunction with 
a secondary lightning arrester, 
the new Lumatrol Mark I photo 
control withstands ALL tran- 
sients up through the capabili- 
ties of the secondary arrester. 


LUMATROL MARK I 
IS TODAY THE 

ONLY ANSWER TO 
ALL THE DESIRABLE 
CHARACTERISTICS 
YOU WANT AND NEED 
IN AN AUTOMATIC 
LIGHT SWITCH... 
COMPACT... 
LIGHTWEIGHT... 
SIMPLE... 


Completely Reliable! 


Write for Bulletin 91a 


MICRO BALANCING, INC.,GARDEN CITY PARK, L.I., NEW YORK 


In Canada: J. R. Kearney Corp., Box 270, Guelph, Ontario 


99 
Electric Light and Power, November 15, 1960 


Vennard, Harrison, Hamil Express Like Views, 


Call for Greater Industry Cooperation 
At Electric Farm Power Conference 


Enthusiasm for greater coopera- 
tion among the various groups 
working to advance farm electrifica- 
tion was general and genuine, 
sparked by the expressions of 
spokesmen for the industry agencies 
representing them, at the National 
Electric Farm Power Conference 
where attendance reached nearly 
900 at the seventh annual session, 
held recently in Louisville, Ky. 

Ralph J. Foreman, chairman of 
the Inter-Industry Council, reported 
on outstanding work of state coun- 
cils, now numbering 28—all organ- 
ized in the six years since the na- 
tional program was launched in 
1953. New reports were presented 
by council representatives from 
Michigan, Missouri, Ohio, Oklahoma 
and North Dakota. (In 1959, reports 
were made on successful council 


programs in Arkansas, Colorado, 
Illinois, Kansas, Kentucky and 
Virginia.) 


EEI’s Managing Director, Edwin 
Vennard, suggested that, among the 
cooperatives and the private utility 
companies, there are many areas of 
common interest which could be 
strengthened and expanded. He also 
acknowledged that there are areas 
of differences of ideological view- 
point. 

He said: “Let us sit down together 
with the aim first to understand 
these differences and then to let us 
see how best we can work them out, 
in the interest of the farmer and the 
whole American economy. We 
would be short-sighted indeed and 
failing in our obligations and re- 
sponsibilities to the American peo- 
ple if we permitted these differences 
to divide us and prevent us from 
working together for the most eco- 
nomical and efficient way of getting 
power to America’s farms. 

“Our primary common interest is 
in increased utilization and herein 
lies the value of the Inter-Industry 
Farm Electric Utilization Council.” 
Mr. Vennard advised: “Let us ex- 
pand the role of this agency. Let us 
reactivate it in the states where it 
is dormant. Let us expand it to all 
states where we have a common in- 
terest. Let us exchange ideas, one 
state with the other. Can we not 
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work out more joint sales efforts, 
more jointly prepared literature 
going to the farmers, more joint pro- 
motional farm utilization efforts? 
Let us have regular meetings to ex- 
change ideas on salesmanship and 
utilization. Let us have more joint 
meetings of our farm sales people.” 

NRECA’s Pres. Walter Harrison 
called for understanding between 
the cooperatives and the utilities, for 
an appreciation of each other’s posi- 
tion, for a desire to work on peace- 
ful terms and under proper condi- 
tions. Until that is done, he said, the 
electric industry in America will 
continue to have turbulent condi- 
tions prevailing. 

He observed: “It is not good for 
the industry, it is not good for 
America, that two of it’s finest citi- 
zens, who can mean as much to the 
progress of the people as any other 
citizens group or groups, should be 
constantly sniping at each other, 
yapping about something, when we 
should recognize that both are first 
class citizens, worthy to sit at the 
first table and counsel together.” 

David A. Hamil, REA adminis- 
strator, observed in his keynote 
address that consistent cooperation 
among all segments of the industry 
can be one of the best answers to 
the challenge of the electrifying 
sixties. 

Mr. Hamil expressed a conviction 
that rural development can prove 
one of the most productive ap- 
proaches to achieving “vertical cov- 
erage” among rural consumers. He 
said: 

“Despite the improving standard 
of living in this country, there still 
remain a number of rural areas 
where income has not kept pace 
with that in other communities. 
These are areas of marginal farms, 
by and large, where there are few 
opportunities for off-the-farm occu- 
pations to supplement income. 

“These areas face many problems, 
but more income could solve prac- 
tically all of them. It takes income 
to improve housing, to build new 
schools and highways, to finance 
hospitals. It takes income to buy 
refrigerators and freezers and to 
pay bigger electric bills. Power sup- 


pliers in these low-income areas 
have a very real interest in helping 
their communities to attract more 
payrolls. 

“T hope that all of you in such © 
areas will assume responsibility and — 
leadership in local rural develop- 
ment programs. You supply one of 
the essentials in attracting industry 
and processing plants to rural areas. 
Perhaps you understand your own 
local resources better than any other 
group of business people. When you 
go home, take a good look at these 
resources, and determine what you 
have to offer. Then form your com- 
mittees and get to work selling the 
good points of your areas.” 

Medallion Home promotion, space- — 
heating, dealer-power supplier co- 
operation and appliance service 
problems—these were some of the 
areas of timely concern to the Farm 
Power Conference delegates. Partic- 
ular points raised by speakers cover- 
ing these subjects follows: 

C. V. Sorenson, vice-president of — 
Indiana and Michigan Elect. Co., — 
offered this caution concerning the 
Medallion Home promotion: “Today, : 
with the Gold Medallion Home, we — 
seem to be closer to the point of 
success in our efforts than at any — 
time in the past. But, I wonder if in — 
our enthusiasm, we are leading the ~ 
customer to believe that because he — 
gets a Gold Medallion, he is getting — 
the ultimate not only in electric 
equipment, but in quality of home : 
construction. This could “boom- — 
erang” if not watched carefully. . 

“In the Gold Medallion Home, we | 
have electric living in its full sense. — 
By means of a single sale, we can — 
completely equip the home electri- 4 
cally and eliminate the need for any — 
competitive fuel. It would be a trag- 
edy if, through inferior home con-— 
struction electric heat, around which — 
our story is built, were to prove — 
unsatisfactory. Here certainly is a 
problem for serious management _ 
and sales department study,” Mr. — 
Sorenson observed. ” 

R. B. Moore, general manager, 
Lea County Electric Cooperative, — 
Inc., Lovington, New Mexico, noted — 
that expansion into virgin territory ; 
is rapidly becoming a thing of the 
past with the cooperative organiza-— 
tion and with the investments © 
needed, developing new territory is — 
most usually very marginal. He 


asked: 
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“Would it not be better to sell 
more kilowatt-hours over an exist- 
ing system with only some supple- 
mental investment and in so doing 
render your patrons a service de- 
sired and needed and good for all 
concerned?” 

The vice-president of NARDA 
(Nat. Appliance & Radio-TV Dealers 
Assoc.), Hardy Rickbeil, proposed 
that power suppliers who aren’t 
sponsoring service schools for deal- 
ers should do so at least once or 
twice a year. Also, he suggested that 
power suppliers should “just once a 
year, invite in four to six key ac- 
count dealers and have a down-to- 
earth, serious conference with them 
on how to sell and service better.” 


Water Study—from page 69 


or executive branch responsibili- 
ties, within the present overall 
framework, there is still room for a 
great many improvements... and 
there is no reason to believe that 
existing agencies will not be able to 
accommodate themselves to carry- 
ing them out. 

5. The problem of Federal-State 
water rights calls for broad ob- 
jective inquiry, and for statesman- 
ship of the highest calibre in its 
solution—which must be worked 
out promptly to permit needed de- 
velopments by state and local agen- 
cies to proceed on a sound and legal 
basis. 

6. Public agencies at the local, 
state and Federal level need to en- 
courage careful judgments as to the 
justifiable use of lands subject to 
flooding . . . and Federal expendi- 
ture for flood control works in any 
major drainage basin might well 
be made contingent upon the state 
or states involved giving assurance 
that regulations will be enforced to 
prevent further unwise encroach- 
ments. 

7. Economic incentives—especial- 
ly in the fields of waste treatment, 
municipal and industrial use, and 
irrigation—would be most eflective 
in reducing demands on our water 
resources and making available 
supplies reach further. 

Concluding his summary, Mr. 
Schad expresed the opinion that, 
“although much construction of wa- 
ter resource development projects 
will be needed in the West and the 
East, major improvements in water 
use technology are also necessary.” 
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PRESENT STATUS 


The Assay Method of determining 
preservative retention in pole charges 
has been described in Koppers Tech- 
nical Bulletins W-101 and W-102. Fol- 
lowing is the status of the Assay Meth- 
od as a replacement for the less accu- 
rate gauge method of determining pre- 
servative retention. 

The Western Electric Company, Inc. 
over 2 years ago made the Assay Meth- 
od a part of its specifications on all new 
pole contracts. This major specification 
change was adopted to eliminate “weak 
sister” charges — charges which meet 
standard specifications by other meas- 
urement tools, but which in reality do 
not contain sufficient preservative to 
provide long-lasting protection. 

The Rural Electrification Adminis- 
tration in April, 1960 issued new speci- 
fications which make mandatory that 
determination of retention in poles be 
made by the Assay Method. Many REA 
utilities have suffered financial loss from 
premature pole failures. They, too, 
want to eliminate the “weak sisters”. 

The Federal Government has a tenta- 
tive specification TT-W-571f, now 
being reviewed by industry, which also 
calls for the Assay Method for deter- 
mining retention (without alternates) 
in both poles and piles. 

The AWPA adopted the Assay Meth- 
od for determining retention in poles 
as a “full standard” at the April 24-26, 
1960 meeting. 


~*~, KOPPERS 
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TECHNICAL BRIEF NO. 60-1 
By D. L. Davies, Manager, Technical Dept. 
Wood Preserving Div., Koppers Company, Inc. 


USE OF THE ASSAY METHOD T0 
DETERMINE RETENTION IN POLES 


% 


HOW T0 APPLY 
THE ASSAY METHOD 


In applying the Assay Method to poles, 
the specifications require that the out- 
side 14” of the pole section be dis- 
carded. This section usually contains 
about 14-lb. preservative per cubic 
foot. Specifications further require that 
the next 114” be assayed for retention. 
Therefore, an 8-lb. normal gauge reten- 
tion charge must have a minimum of 
6-lbs. per cubic foot in this zone. A 10- 
lb. treatment must have 714 lbs. and 
a 12-lb. treatment must have 9-lb. in 
the assayed zone. No undertreatment 
allowance is permitted. Adoption of 
these retention requirements represents 
the most significant advance in stand- 
ards for pine pole treatment since the 
adoption of 214” or 85% sapwood pen- 
etration requirement in the late 1930's. 


ANY COMPANY CAN 
ADOPT THE ASSAY METHOD 


The status of the Assay Method for 
determining retention has advanced to 
the stage that any company can adopt 
it by a simple notation on the purchase 
order specifying that “poles are to be 
treated to a retention of x pounds/ 
cubic foot as determined by assay”. 


For the full report on using the Assay Method, 
or answers to technical questions on poles or 
pole treatment, write: Koppers Company, Inc., 
Wood Preserving Division, Technical Dept., 


PRESSURE-TREATED WOOD Room 742 Koppers Building, Pittsburgh 19, Pa. 
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Magnified section of Hendrix 24 Kv 
Aerial Cable (336,400 CM 19-strand, 
compact-round aluminum EC-H19) 
wrapped with semi-conducting 
nylon tape and covered with .175” 
natural high-molecular weight poly- 
ethylene. To this is bonded a .125” 
covering of new high-density poly- 
ethylene that positively resists 
tracking. 


NEW! A Cable Covering That Solves 
High-Voltage Tracking Problems 


“ ...and you get it only with 
ea) <i toe cup Hendrix Aerial Cables 


/ ig washing. Spaces con- 


q j if ductors 7” apart. Will i At last—a new polyethylene cable covering that prevents tracking at 
J\. |g accommodate conductor “@ voltages above 9 Kv. Developed by Hendrix in cooperation with the tech- 
c ) i aa sizes thru 1,000,000 op nical service department of Union Carbide Plastics Co., Division of Union 
ae / / CQ CM, max. 0.D. 1.5”. ty Carbide Corp., this remarkable new polymer covering has proved itself in 
\ ip 15 Kv VERTICAL > fi exhaustive laboratory and field tests. Let us prove to you how this new 
ik / HENDRI-CLAMP i} covering ends the costly troubles that arise from tracking problems. 
iN Features inside “@ Write us for free field demonstration. 


ig weather washing. iG 
@ Minimizes ice an “@ 
wr. lation. Easy to in- Hy 
stall Conductors 1 
are spaced approx. All ‘@ 
eee 


Teak WIRE & CABLE Corp. aieqient 
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Cannot Compete With Foreign Labor Rates 


Manufacturers Protest Lower Insulator Tariffs 


“Tf insulator buyers follow trends 
established by one of the largest 
purchasers of foreign insulators in 
the U. S. (Bonneville Power Ad- 
ministration), the high voltage in- 
sulator industry in this country will 
be out of busi- 
ness,” said Ralph 
Jenner, president 
of Lapp Insula- 
tor Co. to the 
U.S. Tariff Com- 
mission and the 
Committee for 
Reciprocity In- 
formation this 
last month in 


Washington. 
Speaking for the entire high volt- 
age insulator industry, Mr. Jenner 


Nuclear Fuel-Transport 
Heat Exchanger Developed 


Specially designed nuclear sys- 
tem heat exchangers have been de- 
veloped for shipment of spent nu- 
clear fuel elements to reclamation 
plants. The heat exchangers, made 
by American Standard Industrial 
division, develop high efficiency. 

During transport, which may be 
by flat car or ship, the spent ele- 
ments continue to generate great 
quantities of heat within their lead- 
lined containers. 

The nuclear transport heat ex- 
changer system is made up of two 
closed circuits. The internal pri- 
mary circuit removes heat from the 
water-filled container in which the 
fuel elements are submerged. Then 
the external secondary circuit re- 
moves the heat from the primary 
circuit, dissipating the heat in the 
air outside the container. The ex- 
ternal circuit isolates the radiation- 
exposed fluid of the internal circuit 
from unshielded areas. 
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registered strong protests to authori- 
ties against the proposed down- 
ward revision of existing tariff rates 
on insulators from abroad. He told 
the investigating bodies that “we 
have lost our business with foreign 
countries because of the lower 
labor costs in countries outside the 
United States. It is impossible to 
compete with foreign labor rates.” 
Mr. Jenner pointed out that all 
power generated and distributed in 
the United States is dependent on 
the insulator business; all trans- 
mission of electrical power requires 
porcelain insulators, and all indus- 
tries require power to continue op- 
eration. “To permit foreign coun- 
tries to take over our insulator 
market would be a tragedy in case 


of national emergency.” 

Since the insulator business is 
largely a handcraft and assembly 
type of manufacturing, the highest 
production costs is labor. As an ex- 
ample, he cited Lapp straight time 
earnings at $2.54 per hour, plus 
$0.64 an hour benefits, or a total of 
$3.18 per hour. “To compare this 
man hour cost to the Japanese’s of 
20¢ an hour is ridiculous,” he de- 
clared. 

Mr. Jenner stated that “it is im- 
possible for us to compete on the 
basis of price in our own country.” 
He reported figures from a March 
1960 bidding to BPA. American 
companies bid between $318,063.62 
to $320,343.62. The Japanese bid 
was $272,081.00—86 per cent of the 
lowest American bid. For a New 
York Power Authority quotation, 
bidding by the Japanese was be- 


(Continued on next page) 


Three members of the Central Electricity Generating Board of London, hear T. W. Hissey, Jr. (right) 
explain how Leeds & Northrup Company’s new transistorized computer will enable Australia to 


fully integrate its power resources for the first time. The analog device, now being readied for 


shipment, will provide operating economies in the power generating facilities serving more than 
half of Australia’s population. The Englishmen, who saw the highly-advanced computer recently 
at once of L&N’s plants are (I. to r.) U.G.K. Knight, J. A. Roberts and E. C. Scott. Hissey is in 
charge of the Electric Power Group of L&N’s Market Development Division. 
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KLEINS 


for LINEMEN 


and ELECTRICIANS 


The Original Klein Side Cutting 
Plier—Also available in NE (Stream- 
lined) type. Cat. No. 201 


High Leverage Plier—Extra high 
leverage permits cutting extremely tough 
wire, Also available in the standard type 


as shown above. Cat, No. 213-9NE 


High Leverage Oblique Cutting 
Plier—A recently introduced plier de- 
signed to cut toughest wire. Cat. No. 
228-8 


Electrician Conduit Plier—Reams in- 
side and outside of conduit, tightens lock 
nuts in outlet boxes. Cat. No. 333-8 


“Since 1857” the name Klein has stood 
for the finest in tools and equipment for 
linemen and electricians. It is the un- 
compromising high quality back of the 
name Klein that has won Klein Pliers 
their place in the hands of men who 
know good tools. Klein Pliers are now 
available in a wider variety of styles and 
sizes than ever before. Be sure the pliers 
you need carry the Klein trade-mark. 


Klein Catalog Free—This 
new Klein catalog giving 
complete information on Klein 
tools and equipment for line- 
men and electricians will be 
sent on request. Write for 
your copy. 


Ask Your Supplier—Foreign Distributor: 
“* International Standard Electric Corp., N.Y. 


sts KLEIN 


7200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 
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MANUFACTURERS PROTEST... 
(Continued from previous page) 
tween 86 percent and 78 percent of 

the competing American firms. 

Further, he said that foreign 
competition pricing is not based on 
cost but rather on an adjusted 
price to ascertain getting the order. 
He reported on quotations by a 
Japanese company for suspension 
insulators, delivered in Chile at 
$1.62 each. The same units deliv- 
ered in Portland, Ore., were quoted 
at $3.08. 

Mr. Jenner concluded by saying 
“We have subsidized foreign com- 
petition in several ways: by taxes 
which have helped to build foreign 
plants; by taxes which have gone 
into aid to countries that are pur- 
chasing foreign made over Amer- 
ican insulators. Further concessions 
to foreign competition could de- 
prive Americans of an industry 
that is tax paying, employs U. S. 
citizens, that uses domestic mate- 
rials, and that serves a market 
which it supports and helped to 
create. The insulator industry is in 
jeopardy only because it pays the 
wages on which our standard of 
living in this country depends.” 


PICA Conference 
Held in St. Louis 


“Computers for Engineering and 
Power” was the meeting theme of 
the second Power Industry Com- 
puter Application Conference held 
in St. Louis November 9-11. 

Latest developments in digital 
computers for utility engineering 
and plant automation were pre- 
sented in 25 papers presented by 
authors from operating utilities, 
manufacturers, and research organi- 
zations. 

The conference was sponsored by 
the Power division and Computing 
Devices Committee of AIEE. 

General sessions of the conference 
were devoted to Power System 
Analysis by Digital Computer, Com- 
puters for System Operation and 
Optimizing, Computers for System 
Planning, and Automation and Data 
Gathering—Computer Control. 

In addition, general presentations 
covered characteristics of available 
computer systems and programming 
techniques, and an outline for the 
interchange of computer programs, 
arrangements for computer services, 
and visits to two large computer 
centers. 


OH, NO SIR! PROUD! 
Proud to be associated with 
New York’s new, elegant 
Dryden-East. The decor is dis- 
creetly lavish. Rooms are ex- 
traordinarily large, luxuriously 


appointed. 


Naturally, every room has indi- 
vidually controlled air condi- 
tioning, color television, FM 
radio, extension phone in bath- 4 
room, its own private cocktail 


bar. And may I venture to say, 


sir, the personalized service is 
unparalleled. : 


Welcome, sir—and madame—to | 


New 


DRYDEN-EAST 


Hotel 


39th Street, just East of 
™ Lexington Ave., New York 16 


Tariff from $15 to $60 daily. 


Several executive suites suitable for large 
companies as a year round city apartment. ; 


Robert Saras eneral Manager 
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WITH 
BETTER 


a 


PORTER a2 


AND DISCOVER 


FASTER, EASIER 
CLEANER 


A FINER TOOL FOR 


EVERY PRUNING OR 
| BRUSH-CUTTING JOB! 


| The proof of the pruner is 

| performance! Try any Porter 

| Pruner on any job. The 

first, fast, easy cut will 

| convince you that the 

| seconds saved per cut 

| can mean $$$ saved 

| from now on. If you 

| are not using Porter 

| Pruners, switch to 

| these work-saving 
tools today! ‘ 

| There’s a Por- A 

ter Pruner for. / 


all pruning 
) jobs. 
OVERHEAD 
AND ON-THE- 
GROUND 
CLEARANCE JOBS! 
“FORESTER” HEAVY- 


’ DUTY BRUSH CUTTER 
— with exclusive pat- 
ented ‘‘Slide Shift’? — 
lets you switch from 
easy atom nana. 
a \ to “toughest” cutting 

aN simply by shifting the 
j handle. Takes the 
place of 3 ordinary 
pruners. 2 sharp, fine- 
steel blades give 
quick-healing, clean 
cuts, make work easy 
for operator. 2 models 
— 0290F — Capacity 
1%" green wood; 
0390F — Capacity 2’ 
green wood. 


PORTER POLE PRUNERS for utility 
line clearance. 4 models — for all 
work. Lightweight model — short 
and long arm types, with and with- 
out pulleys. Cut up to 1” green 
wood. Available with Solid or 
Jointed Poles. 

ASK YOUR SUPPLIER — or write us 


for the complete PORTER PRUNER 
catalog. 


® H. K. PORTER, INC. 


Somerville 43, Mass. 
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Capacity of Batteries 
Upped 66 Per Cent 


A positive-plate design that is 
unique in application has boosted 
electrical power of industrial storage 
batteries for stationary service by 
more than 66 percent. 


$36) ahah cb 


—* SILVIUM GHID 
1 3 SPINE 


POLYETHYLENE 
TUBE SEALER 


Drawing shows cutaway of new cell design. 


Designated the EHGS, the battery 
employs a tubular-type plate that 
far surpasses the capacities of other 
type batteries used in utility and 
emergency lighting and power ap- 
plications, according to the manu- 
facturer, Exide Industrial division 
of the Electric Storage Battery Co. 

Costs per ampere-hour per year 
are reduced due to the excess power 
capacity and an estimated life of 20 
years in float-charge service. In ad- 
dition, it can save up to 64 percent 
of floor and mounting-rack area and 
up to 55 percent in weight. 


Octagonal Pole Passes Tests 


A tapered octagonal aluminum 
pole, 85 ft long with a 2-ft base 
width, has demonstrated the ability 
to withstand hurricane forces dur- 
ing recent tests. The octagonal pole, 
like the Alrectic lattice pole (EL&P, 
April 1, 1960, p 71), was designed for 
use on a 110-kv transmission line 
with an average span of 600 ft. 

The pole, with three seven-ft 
crossarms, weighs about 2400 lbs, 
some 30 percent of the weight of a 
steel pole of the same height. The 
pole is tapered and the strength is 
strategically distributed by using 
two sizes of chord extrusions with 
stiffener plates welded inside oppos- 
ing chords to give directional 
strength in the transverse loading 
direction. 

Wind loadings to the horizontally 
tested pole were equivalent to gales 
of approximately 140 mph, 12 per- 
cent higher than NEMA standards. 


Now—Convert your own 
Reel Dolly to a 


Bullwheel Tensioner 
WITHA 


PENGO 
9000-U Assembly 


5000-U assembly installed by City 
of Medicine Hat, Alberta, Canada. 


Here’s an easy way to build up a 
modern bullwheel tensioner at low 
cost—simply install a PENGO 
5000-U Bullwheel Assembly to 
your old trailer or reel dolly. You’ll 
have a tensioner with Neoprene- 
lined 26” bullwheels, capable of 
handling practically any distribu- 
tion line stringing job at tensions 
to 2,000 Ibs. at up to 4 mph. 


Support arms, reel spindle with 


reel brake, and hand rewind 


assembly. 254” spindle will 
handle reels to 75” diameter, 


44” width unless reduced 
your trailer. 


Bullwheel and 
tension brake 
assembly may 
be purchased 

separately. 


We invite you to write or wire for 
literature, prices—please address 


Dept. 28 


Santa Clara, California 
Phone: AXminster 6-7712 


to fit 
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Send coupon for information 
and free trial offer. No. 26 


THE PORTABLE LIGHT CO., Inc. 


65 PASSAIC AVENUE + KEARNY, N. J. 


_ 
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NEW PRODUCT 


Electric Heat Solves Hopper Car Unloading During Winter 


The long time need for a device 
for quickly and economically re- 
moving ice, snow, and frozen resi- 
dual material from railway hopper 
cars before unloading can be met Z 
with a specially designed electric £ 


radiant heater by Radcor, Inc. The & 
heaters, used in pairs, are placed j 
between the rails so as to be di- y 

rectly below the cars. Each unit, ice oN i 
designated RUC-32, has a maxi- 
mum capacity of 32 kw, 240 v, 

three-phase, and contains 16 alloy- a car bottom can be cleared of 
sheath Chromalox heating elements snow, ice and residual material in 
having thread-end, waterproof fit- a matter of minutes. Available from 
tings. Units are 44 in. long and 22 Edwin L. Wiegand Co. 

in. wide. Manufacturer claims that Circle item +30 on reply card 


£ 
fe 


Construction, Line Truck 


McCabe-Powers Body Co. has 
announced its 1960 version of the 
series 400 Line Construction and 
Maintenance Body. Standard equip- 
ment includes all shelves and parts 
bins, material hooks in forward 
compartments and cargo area, pike 
pole carrier, extended winch shaft 
opening in curbside front door, and 
slam-action latches. Body is de- 
signed for installation on chassis 
having dual rear wheels and cab- 
to-axle dimension of approximately 
60 in. 

Circle item +32 on reply card 


Aerial Pulley Block - 


Faster and more economical 
installation of power distribution 
cables is possible with Tri-Pulley 
Stringing Blocks, according to the 
Hendrix Wire & Cable Corp. 
Lighter than earlier aluminum 
models, the Hendrix unit utilizes 
pulleys molded of Plaskon Nylon. 
In addition to reducing breakage, 
choice of self-lubricating Plaskon 
Nylon for the unit’s pulley is said 
to further reduce maintenance time 
and cost for the Hendrix unit. 

Circle item +31 on reply card 
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CUT INITIAL 


COST AS 
MUCHAS 


GENERAL@S)ELECTRIC 
POWER GROOVE 


/ ; PER 
SQ 
| FT 


It's easy with the most powerful fluorescent on the market! If you’re 
planning a new building... or remodeling an existing one... you can shave your customer’s 
initial lighting investment by as much as 40¢ a square foot! 


How? Specify G-E Power Groove* Lamps. They give more light than any 
other lamp. You use fewer lamps, fewer fixtures, fewer everything else it takes to light your 
customer’s building properly. And his savings keep mounting. With fewer lamps, fixtures and 
ballasts, his maintenance bills will be lower, too. 


The secret’s in the grooves. They’re what bend the arc stream (it’s straight in other 
fluorescents) .. . lengthen it . . . make the lamp put out more light. Only G-E Power Groove 
Lamps have ’em. Only General Electric gives you this years-ahead light source—another example 
of a difference that makes a difference in value to you. Call your G-E Lamp distributor for more 
information. General Electric Company, Large Lamp Dept. C-031, Nela Park, Cleveland 12, O. 


*General Electric’s trademark for configurated fluorescent lamps 


Progress /s Our Most /mportant Product 


GENERAL GQ ELECTRIC 
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/ will you love that 
ry photocontrol 
HH in December (1963) 
/ the way you did 
RA, in June (1961)? 


Getting stung with 30,000 ‘inexpensive’ photocontrols 
that all start failing off three years after installation is no 
joke, as you can imagine. What kind of people make and 
sell the controls you plan to buy — and are you getting 
the straight story from them? The Fisher-Pierce Co., 
81 Pearl St., So. Braintree 85, Mass. 


Electrical and Electronic Equipment 
for Industry, Utilities and the Home 
AN AFFILIATE OF SIGMA INSTRUMENTS, INC. 
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Foundation Anchor 


‘ 


The A. B. Chance Co. has de-_ 


signed an anchor that takes the — 
place of concrete pads when mount- 
ing distribution transformers in 
sub-divisions. The foundation an-_ 
chor is installed vertically to sup- ~ 
port the transformer. Four anchors — 
are installed by two men using a 
special hand wrench. Complete in-— 
stallation, from start to energized 
lines, takes less than a day. 


Circle item #33 on reply card 


Tee Tap Connector ~ 


An easy to install compression — 
tee type connector, Type DCT, ise 
available from Anderson Electric — 
Corp. The cable to cable connector — 
can be compressed with the same _ 
die that is used to compress the 
main. In addition, for hot line work — 
there is a side open main. One ad- 
vantage of the connector is the 
wide separation of tap and main, 
which provides for maximum pro-— 
tection in making bi-metallic joints. 

Circle item +34 on reply card 
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THE 
CONNECTING 
LINK 


a, 


RA 


The SALES REPRESENTATIVE serves 
as a connecting link between the 
PURCHASER and the MANUFAC- 
TURER. The qualified rep is well in- 
formed concerning the customer's 
requirements and thoroughly famil- 
iar with the manufacturer’s prod- 
ucts. The rep’s function of properly 
fitting together needs and products 


benefits all concerned. 


The PURCHASER gains product ap- 
plication, quotation and expediting 
service. Also just and forthright 


handling of adjustments. 


The MANUFACTURER gains a capa- 
ble and efficient marketing organi- 
zation at a predetermined low sales 
cost. The numerous contacts of each 
rep’s sales personnel are especially 


valuable. 


ELECTRICAL EQUIPMENT REPRESEN- 
TATIVES ASSOCIATION, founded in 
1948, is dedicated to BETTER SELL- 
ING and SERVICE. Its members are 
ambitious to improve their perform- 
ances and to benefit by the inter- 
change of experiences and ideas 


with others in the same line of work. 


Send for EERA Directory, listing the 


members, accounts handled and ter- 


ritories covered. It’s free. 


EERA, 1675 Fifth St., Clermont, Fla. 


a 
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Magnetic Demand Meters 


Following introduction of the 
J3 kwh meter with magnetic flota- 
tion, Sangamo has rapidly extended 
the principle to its complete line of 
single and polyphase meters. Now 
introduced are combination kwh- 
Lincoln kw demand meters. J3T 
incorporates the J3 with a single- 
phase watt demand meter. PW 
polyphase kwh-Lincoln kw de- 
mand meter now has the P20 kwh 
element with magnetic flotation. 
Scheduled for Jan., 1961, produc- 


tion. 


Circle item #35 on reply card 


Portable Drafting Kit 


Draftette portable instrument 
combines advantages of drawing 
board T-square, triangle, and pro- 
tractor in sturdy vinyl covered at- 
tache case. Manufactured by Re- 
take, Inc., the kit makes it possible 
to have everything on hand neces- 
sary to getting creative ideas down 
on paper. Easy to carry about, the 
case also serves as a base for the 
drawing board, raising the board to 
a better working level. Kit has 14 
pieces in total. 


Circle item #36 on reply card 
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*Trademark 


Superformed 2 
Products x : 


“Superforms* make my : 
Budget Dollars go farther 
__. PURCHASING AGENT 


‘“We have to look at 
budgets as investments . - « 
in terms of return... - al 
the way from negotiating 
and pricing, to having 
equipment available when 
needed for use. 

‘With Fanner Supe 
forms, we get prompt quota- 
tions from the Agent an 
the Factory --- they mee 
their commitments .- - give 


i 93 
reliable service. 
These are reasons why 


more and more Purchasing 
Agents are buying more 
and more Superforms. 4-195 


FANNER 


“PROTECTIVE TWIST” 


ARMOR RODS... 
Protect long-span T&D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 
TAP ARMOR... 

Protects conductor at 
tapping points 
FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 
PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 


Brookside Park—Cleveland 9, Ohio 
Division of Textron, Inc. 
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VIBRATION PROBLEMS PLAGUE RURAL LINES 


even more unusual. Except for highly-tensioned river cross- 
ings, damage rarely occurs on large-diameter cables protected 
by armor rods and supported in well-proportioned suspension 
clamps. However, on this economically-constructed line, seri- 
ous difficulties were encountered almost from the start. 
Construction details are as follows: 
Conductor: 900,000 CM 54/7 ACSR (ultimate strength = 
32,300 lbs). 

Ruling Span: 1400 ft. 

Final Unloaded Design Tension: 
at 60 F. 

Structures: Single-circuit steel towers. 

Armor Rods: Wrench-formed, tapered. 

Dampers: Stockbridge. 

Date of Energization: January, 1958. 

Terrain: Two types, level and hilly. 

Approximately 13 months after the line was energized, one 
of the towers collapsed in the section of line which crosses 
flat-to-undulating open country. This failure was attributed 
to excessive tower vibration causing a shifting of the sandy 
soil supporting the foundation of the structure. Following this 
failure, all tower footings were reinforced and a close inspec- 
tion of the line was made by utility personnel. Abrasive dam- 
age to the conductor beneath armor rods and their end fittings 
was evident from the presence of black aluminum oxide that 
had filtered to the outer surfaces. At a few locations, the end 
fittings had vibrated free of the armor-rod ends and had 
moved out onto the conductor. Disassembly of selected ar- 
mored supports revealed that conductor fatigue breakage had 
occurred beneath the clamps, but the most serious damage was 
found under the armor-rod ends as shown in Figs. 6 and 7. 

A few months after construction, Stockbridge dampers had 


26.8% of ultimate strength 


EISLER TRANSFORMERS 


IMPULSE TESTED 


(Continued from page 83) 


been installed on selected spans in an effort to curb the ex- 
cessive vibration observed on the line. During the field inspec- 
tion, one damper was found to have loosened and moved about 
two feet from its original position, abrading the conductor in 
the process. During a short period of low temperature (about 
29F), serious vibration caused the weights to drop off of 43 
Stockbridge dampers. 

Some months after the initial tower failure, several more 
towers collapsed under the onslaught of transverse winds with 
speeds considerably in excess of the design wind loading. 
These failures were attributed to the debilitating effects of the 
vibration which the structures and foundations had previously 
experienced. 

The major portion of damage on this line occurred in the 
section that followed level terrain. Little trouble to date has 
been experienced on the section extending through hilly 
country. 

Since the line design was predicated on attaining economy 
through the use of high tension and minimum sag, the combi- 
nation of ground clearance requirements and long spans made 
it impossible to obtain significant tension relief by re-sagging. 
Therefore, other methods of restoring the line to a serviceable 
condition had to be undertaken. Remedial measures consisted 
almost entirely of repairing the conductor fatigue and abra- 
sion. PREFORMED armor rods of conventional design were 
used where only the outer layer of the conductor had been 
damaged. However, in order to restore mechanical and elec- 
trical continuity to the disabled aluminum elements, these 
rods were made long enough to extend approximately 24” past 
the abraded areas. Where it was known that damage to the 
inner layers had occurred, helical-rod armor-splices were 
employed. They, too, were of extra length. 


Universal Ground Anchors 


Eisler transformers are dependable. Made in sizes up to 3500 KVA. ’’Freedomland’’ 
power supplied by Eisler transformers. Eisler has facilities and capability of pro- 


ducing and testing the highest rated units. 


OIL FILLED 
A CORNER OF T 


TO 00 BVA s.. 
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EISLER TRANSFORMER COMPANY, INC., 20 NORTH SALEM ST, DOVER, N. J 
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 MEUL SE TESTING DEPARTMENT) 
MMJEISLER TRANSFORMERS ARE ~ 
EPENDABLE.MADE IN MANY SIZES 


-pmamaAunp 


Were created knowing that a device should 
be developed which would provide satisfactory 
ground anchoring facilities in all types of soil. 


This Ground Anchor is the result and can be 
used in practically any soil. It may be quickly 
and easily installed and is very efficient. Send 
for Brochure. 


Send $1.59 for sample 2” 
Anchor complete with wire. 


<A TO & 


BROCHURE MAILED ON REQUEST 


Write for complete No. 40 catalog 


BARTLETT MFG. CO. 


3047 E. Grand Blvd. Detroit 2, Mich. 
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BE ce ree td TRON oe 


about the savings possible with this 
new, standard control cable from Rome 


How many ways might a control cable save you money in 
your generating and substation? 

First, by being versatile. And Rome’s new standard con- 
trol cables (designated as the CT line) are just that. You 
can use them with AC or DC circuits, at voltages to 600 
(Type B), or 1000 (Type C), all in accordance with new 
IPCEA-NEMA standards. You pick the number of conduc- 
tors you need, from 2 to 37, in No. 10 or No. 12 AWG copper. 
You install new CT in open air, in ducts, or conduit, in tray 
or trough. Or bury them directly in the earth. 

Second, a control cable must perform well, under a variety 
of conditions, over a long period of time. CT cables will. Each 
conductor is insulated with polyethylene, so you can be sure 
that its dielectric performance is excellent, particularly 
where moisture might be a problem. This insulation also 
stands up to acids, alkalies and oils. Then there’s the Syn- 
thinol (polyvinylchloride) jacketing over each insulated 
conductor and over the entire cable. It gives added resistance 
to heat and chemicals, and provides good mechanical pro- 


tection for the insulation as well as a flame-retardant barrier. 

Third, consider installation. CT cables are flexible, clean, 
lightweight and fully color coded. They are also smaller in 
over-all size than rubber-insulated cables. You can use 
smaller conduit and fittings, or put more conductors in exist- 
ing conduit. And, color coding makes for quick, correct con- 
nections and facilitates subsequent testing and maintenance. 

Get all the facts and figures—including details on which 
sizes are available “off the shelf!’—about Rome’s new CT 
cable. Write now for complete specifications. Address in- 
quiries to Rome Cable Division of Alcoa, Dept. EL-100, 
Rome, New York. 


Special requirements? As a cable specialist, Rome can answer any 
of your control cable problems not met by this standard construc- 
tion. Ask your Alcoa-Rome salesman for details. 


ROME CABLE 
DIVISION OF ALL.COA 


R.G.HALEY & £0. 
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“Haley poles are 
strong and 

} . insect free!” 
q 


+ 
CEDAR POLES 


and 


FIR CROSS ARMS 


Light in weight and clean. 
PENTAchlorophenol 
treated in our modern 
plant for protection 
against decay, moisture 
and insect damage. 


TWO strategically 
located yards: 


<l] MINNEAPOLIS, 
MINNESOTA 


FINDLAY, OHIO 


SPITZER BLDG. 
TOLEDO 4, OHIO 


| . . . TO THE EDITOR | 


Dear Mr. Garrett: 


The article on Evaluation of Dis- 
tribution Transformer Losses by 
Mr. Kenneth W. Klein in the July 
15th issue of Exvecrric LIGHT AND 
Power is a most interesting study 
of the effect of varying the loss 
ratio in a transformer and deserves 
our appreciation. It is an elabora- 
tion of the method of evaluation 
developed by the Monongahela 
Power Co. in 1936 and includes 
several factors not included at that 
time. There are two essential dif- 
ferences in that Mr. Klein deals 
solely with the annual cost over a 
period of ten years while the Mo- 
nongahela Power Co. considered 
the capital investment to purchase 
the transformer and finance losses 
over a period of thirty years. 

Transformers are rarely scrapped 
as early as ten years but are moved 
to a new location under lighter 
load. Unless they are damaged by 
overload or accident they will be 
in service for thirty years. By add- 
ing to the initial cost an amount 
which will finance the losses 
throughout its life, a true picture of 
the cost of the transformer is ob- 
tained. This can be reflected in the 
author’s method by assuming that 
the transformer will go through 
three of his ten year cycles. This 
will treble the differences shown in 
the article. 

The question of a diversity be- 
tween system peak and transform- 
er peak may not be an easy one 
to solve and may be a refinement 
which could be discarded. It adds 
only 88cts to the annual differential 
between A and B. 

While it is correct to state that 
peak copper losses vary with the 
square of the load, it is not correct 
to assume that the loss factor of 
the transformer is the square of 
the load factor or that the loss fac- 
tor will remain constant with 
changes of load. With the load in- 
creasing 8% throughout the cycle 
chosen, the loss factor will increase 
3%. With a 40% load factor the loss 
faetor may vary from 16% to 40% 
depending upon the form of the 
curve. Errors in assumption of con- 
stant loss factor may cause greater 
errors than savings indicated. How- 
ever, the effort to evaluate chang- 


ing conditions deserves more com- 


mendation than these comments 
may indicate. 
The increase in revenue ex- 


pected from decreased regulation 
of 1.6% on 30% of the load seems 
conservative. However the princi- 
ple gain from reduced regulation is 
in the elimination of flicker in illu- 
mination and it deserves more con- 
sideration than can be reflected in 
the increased revenue. Decreased 
regulation can eliminate changes to 
larger size transformers to reduce 
flicker thereby saving cost of trans- 
former changes, increased invest- 
ment, and increased core loss. (See 
“The Line,’ March, April, 1941.) 
Due to the difficulty of evaluating 
such savings the method of limit- 
ing IX and IR drops suggested in 
that article has much to recom- 
mend it. 

Attention must be directed to an 
error in the statement of the for- 
mula for evaluation of regulation. 
Either the increase in KW hr con- 
sumption or percent regulation 
must be expressed as a decimal. 
Use of the formula as stated gives 
results 100 times the actual figures 
tabulated. 


LIR-LIX DROPS 
\ | |28 KMal | 
TRANSFORMERS 
‘ft 4 


PER CENT IX 


PER CENT IR 


Some question may be raised 
concerning the values of regulation 
assumed. The higher core losses of 
transformers B and C would indi- 
cate a higher flux density in the 
core. This in turn would lead one © 
to expect a higher leakage react- 
ance. The regulations assumed give 
IX values of 1.67%, 1.15%, and 1% 
respectively. This would indicate 
some rearrangement of coils to re- 
duce reactance. Such rearrange- 
ment applied to transformer A 
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would have reduced its regulation 
and placed it in a more favorable 
light. The accompanying curve is 
taken from a group published in 
1941, giving IR and IX character- 
istics of transformers then avail- 
able with lines showing regulation 
at 40%, 80%, and 100% PF. Trans- 
formers A, B, and C have been 
located on the curve. From this it 
is evident that had the reactance of 
transformer A been reduced to that 
of transformer B, its regulation 
would have dropped from 2.2% to 
1.88% at 80% PF materially reduc- 
ing the annual cost assigned to it 
for regulation. Conversely, had the 
reactance of transformer B been 
held at the 1.67% of transformer A, 
its regulation would have been 1.91 
at 80% PF thereby increasing its 
annual cost due to regulation. 

The value assigned to reduced 
regulation has so much bearing on 
the resulting costs that the most 
favorable ratios of IR and IX 
should be used. The leakage react- 
ance is apparently somewhat flex- 
ible even with a given core and 
copper. The regulation at 80% PF 
is dependent almost as much on 
reactance as on resistance and may 
not depend too much on the ratio 
_ of losses. 

It is also suggested that worth- 
while information might be ob- 
tained from two similar groups of 
transformer installations, one 
where no change is made in the 
voltage and the other where a 
slight increase is made in second- 
ary voltage. This would be of more 
value than a simple assumption. 


In 1941, I made the statement 
“We may expect to see more 
changes toward higher core loss, 
lower copper loss, lower reactance 
and lower resistance without any 
increase in the cost of the trans- 
former and without sacrificing any 
of the admirable qualities of trans- 
formers which have heretofore 
been produced.” Increased labor 
and material costs have masked the 
price situation but the continuation 
of studies such as this of Mr. Klein 
will always assist the manufacturer 
to product the most economical 
transformer at the lowest price. 

H. A. Holmes 
Consulting Electrical and 
Mechanical Engineer 
Prescott, Arizona 
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Dear Mr. Garrett: 


I was particularly delighted by 
Mr. Holmes’ comments 
“Evaluation of Distribution Trans- 
former Losses.” I feel the purpose 
of the paper has been fulfilled 
when men of this caliber will an- 
alyze this subject as critically as 
Mr. Holmes has. 


There are several points ... on | 


which I would like to comment: 
1. The period of ten years was 
chosen only for convenience. 


In our calculations we use a | 


30 Year Life. However, this 

will not treble the cost differ- 

ences since we are applying a 

present worth factor. 

2. It was not intended to suggest 
that the loss factor was the 
load factor squared. On Page 
60 of the July 15 issue in 
which the article appeared, 
we showed that Figure 4 is 
the square of Figure 3. Thus, 
the loss factor may be ob- 
tained by taking the daily 
load curve and squaring each 
point on the curve. It is agreed 
that the load shape is extreme- 
ly revelant to the loss factor. 

In the formula for Percent 
Regulation, regulation must 
be expressed as a decimal. 

4. In choosing the designs B and 
C, several manufacturers 
were contacted and the values 
used were taken from their 
estimates for these designs. I 
do not know whether radical 
design changes are necessary, 
but I judge not since similar 
units are available on the 
market today. 

It is impossible to overestimate 
the value of such men as Mr. 
Holmes and any others in the field 
that have analyzed transformer 
costs. Our purpose in writing the 
article was to stimulate people into 
studying their own transformer 
costs and policies. If this is done, 
I have no doubt that they will not 
all agree 100% with my methods. 
But it will stimulate them to ap- 
proach the subject and, thereby, 
we will all profit by being better 
informed. Cooperatively, we will 
gain by ultimately getting trans- 
formers more closely designed to 
our modern growing system. 

Kenneth W. Klein 
Distribution Engineer 
Cleveland Electric Illuminating Co. 
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*Trademark 


Superformed 
Products 


"Superforms* are packaged 
for storeroom convenience” 
_.. SUPERVISOR OF STORES 


““The Fanner people 
understand our store-room 
lems. 
ProeTnelt Superformed 
products are packaged right 
. , well identified . . . easy 
to handle and store ..- - 
don’t get mixed up .. - are 
well catalogued - = and, 
arrive on time. — 
ne he thousands of items 
that must be stocked, and 
readily available, present a 
tough problem for Store 
Room Supervisors. Fanner 
recognizes this, and cooper- 


-1592A 
ates! rae 


FANNER 


“PROTECTIVE TWIST’’ 


ARMOR RODS... 

Protect long-span T& D 
lines at supports 
LINEGUARDS... 

Protect short-span T&D 
lines at supports 

PATCH RODS... 

Repair damaged conductors 


TAP ARMOR... 
Protects conductor at 
tapping points 


FANNGRIPS... 

For dead-ending strands 
and conductors 
FANNSPLICES... 

Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 


FANNER 


The Fanner Manufacturing Co. 
Brookside Park—Cleveland 9, Ohio 
Division of Textron, Inc. 
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Florida Power Names Bunnell, Perez 


M. F. Bunnell 


Election of two vice presidents has 
been announced by Florida Power 
Corp. M. F. Bunnell was named vice 
president in charge of industrial re- 
lations and A. P. Perez was ap- 
pointed vice president in charge of 
operations. 

A 34-year veteran with the com- 


A. P. Perez 


pany, Mr. Bunnell served as di- 
rector of personnel for a number of 
years. He was made manager of in- 
dustrial relations in 1957. 

Mr. Perez has been in charge of 
the company’s electrical department 
and is a registered professional en- 
gineer in both Florida and Georgia. 


Newly-elected president of the Illuminating En- 
gineering Society is Richard G. Slaver, manager 
of engineering for Sylvania Electric Products 
Inc., Wheeling, W. Va. 


Boston Edison 


Announces Promotion 


Election of Thomas J. Galligan as 
executive vice president of the Bos- 
ton Edison Co. has been announced 
by Charles F. Avila, president of the 
utility. 

A vice president since 1958, Mr. 
Galligan came to Boston Edison in. 
1953 from Lybrand, Ross Brothers, . 
and Montgomery, where he was: 
a certified public accountant. He: 
joined the Boston utility as director’ 
of stores and services and was ap- 
pointed assistant to the president in 
1957. He was elected to the board 
of directors of the company last 
February. ; 


: 


Stone & Webster Service Elects Two Vice Presidents 


Charles A. Ashby, Jr. and George 
C. King have been elected vice pres- 
iaents of Stone & Webster Service 
Corporation, according to P. J. 
Rempe, president. 

Mr. Ashby has been head of the 
firm’s rate department since 1945 
and has testified as an expert wit- 
ness, on behalf of utility clients, 
before regulatory commissions in 
several states and Canada and be- 
fore the Federal Power Commission. 
He first joined Stone & Webster in 
1926 in the company’s Boston office, 
and shortly thereafter went to 
Blackstone Valley Gas and Electric 
Company as a rate engineer and 
power sales representative. 

Mr. King has been a sales con- 
sultant for the Service Corporation 
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since 1954, having previously served 
as sales manager for Boston Edison 


Company, Brockton Edison Comat 
pany and El Paso Electric Company. 
P| 


4 | 
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Elevate Carlson 


Carl O. Carlson, former executive 
vice president of Atlantic City Elec- 
tric Co. has been promoted to the 
post of assistant chairman of the 
board of directors of the company. 
He was also elected to membership 
on the board. 

Mr. Carlson was elected executive 
‘vice president in June, 1959, after 
serving as a vice president of the 


C. O. Carlson 


company since 1952. He was named 
senior vice president in 1957. 

He joined the company in 1926 as 
a distribution engineer and was 
named superintendent of electric 
operations in 1948. He held that post 
until his election to the post of vice 
president of electric operations in 
1952. 


New GM For Gulf Power 


Robert L. Pulley, who has served 
as vice president and operating man- 
ager of Gulf Power Co. since 1951, 
has been appointed general man- 
ager. At the same time, Robert F. 
Ellis, Jr., formerly assistant to the 
general manager, was appointed to 
fill the newly created position of 
assistant general manager and will 
assume the duties formerly assigned 
to the operating manager in addition 
to other managerial duties. 

Mr. Pulley joined Gulf Power in 
1925, after three years with Ala- 
bama Power Co. He became chief 
engineer of the company in 1935 and 
operating manager in 1947. He is a 
registered professional engineer and 


a fellow of the AIEE. 
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| MEN OF POWER BRIEFS | 


UTILITIES 


Duke Power Co. has announced 
the following promotions: J. E. 
Chapman, manager, maintenance 
and construction dept.; E. B. Shu- 
ler, manager, transmission lines 
dept.; W. T. Reeder, Jr. succeeded 
Mr. Shuler as superintendent, 
transmission lines dept. 


Kenneth P. Locke has been 
named an assistant comptroller of 
the Detroit Edison Co. 


Management changes at Central 
Illinois Public Service Co. include 
Howard E. Stites, named manager 
of the electric dept., and Edgar E. 
Schmidt, electrical engineer. 


Charles S. Betts, Jr., former Po- 
tomac district manager of the Vir- 
ginia Electric and Power Co., has 
been named assistant to the presi- 
dent of the company. 


WINCH CAN 


TAKE IT! 


* RESERVE STRENGTH 


Stronger ... more durable . . 
operating efficiency ... 


tion . . . that’s the Tulsa Winch! 


. greater 
easier installa- 
And 
Tulsa Winches are so versatile. There’s 


* LONGER SERVICE 


one designed for every purpose. Whether 


it’s the big job or the small job, the 
Tulsa Winch can more than take it. Im- 


* WORLD-WIDE 
DISTRIBUTION 


mediately available through the world-wide 
sales-service facilities of our dealers and 


distributors. Ask to see our line. 


TULSA PRODUCTS DIVISION 


VICKERS INCORPORATED 
Division of Sperry Rand Corporation 


731 E. First Street 
TULSA 20, OKLAHOMA 
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HOOSIER IS THERE! 


Ouality .. . all along the line 
... has been a Hoosier tradi- 
tion for over 40 years. Take 
advantage of Hoosier’s ‘‘com- 
plete circle”’ service for all 
phases of your transmission, 
distribution or power plant 
needs. 


HOOSIER 


ENGINEERING CO. 


1350 HOLLY AVE. @ COLUMBUS. 8, OHIO 


Two new positions have been 
created within the treasury and ac- 
counting departments of Arkansas 
Power and Light Co. and have been 
filled by long-time employees. W. 
Allen Mebane, a 22-year veteran, 
has been named manager of ac- 
counting, and 32-year employee 
J. D. Doyle has been named con- 
troller. 


Mel D. Kennedy, formerly man- 
ager of sales, marketing and public 
relations for Ebasco, has assumed 
the post of director for the newly ex- 
panded Electric League of South- 
ern California in Los Angeles. 


John S. Wells, assistant to the 
vice president and general manager 
of Wisconsin Michigan Power Co., 
was recently promoted to assistant 
vice-president and assistant general 
manager. 


Recently appointed division man- 
ager for Wisconsin Public Service 
Corp. at Green Bay was R. J. Heins. 


New western division manager 
for Puget Sound Power & Light Co. 
is W. W. Quistorff. J. W. Richard- 
son, former assistant to the execu- 
tive vice president succeeds Mr. 
Quistorff as superintendent, west- 
ern division. 


New promotions at South Caro- 
lina Electric & Gas Co. include 
Virgil C. Summer, superintendent 
of production and John P. Connolly, 
superintendent, McMeekin steam 
generating station. 


Virgil K. Rowland has been 
named assistant to President 
Walker L. Cisler at Detroit Edison 
Co: 


Herbert R. Waite has been upped 
to the post of public information di- 
rector for New England Electric 
System. He succeeded William J. 
Codigan who was transferred to 
NEES subsidiary, Worcester County 
Electric Co., as assistant to the pres- 
ident. 


Florida Power Corp. has pro- 
moted Edgar H. Dunn, Jr., assistant 
general counsel. 


Appointed supervising mechani- 
cal engineer by Burns and Roe, Inc. 
is E. Bradford Ripley. 


bi Universal 
Stringing Sheave 


MODEL XS-100 


USE on CROSSARM 

as shown 

USE on ANGLE for 
cornering block 
without BRACKET to 


USE suspend from 


insulator stringing 


Light weight, adjustable bracket, 
tough aluminum alloy throughout, 
safety locking, wide throat and 
anti- friction bearings. Grooved 
for cable through 134“ diameter. 
Designed especially for ACSR. 


NEW CATALOG 


on complete line 
of S&R Conductor 
Stringing Equipment 
sent on request. 


SHERMAN & REILLY, INC. 


ENGINEERS AND MANUFACTURERS 


CHATTANOOGA 2, TENNESSEE 
Telephone AMherst 7-1273 
TWX CT-7036 
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GALVANIZED 
STEEL STRAND 
HAS ALL 


1. Strength 

2. Workability 
3. Ruggedness 
4, Long Life 
5. Economy 


AAA AAA AAA 


When you select a size and grade of 
strand for a specific job you want to 
know that it meets every requirement 
of that job. You want ample strength 
to sustain the ultimate load—plus an 
adequate safety factor. You want pli- 
ability for ease of working in the field. 
You want ruggedness to withstand the 
abuse which may be encountered dur- 
ing and after installation. You. want 
long, dependable life. And, you want 
reasonably low first cost and low main- 
tenance costs. 

For more than 50 years Crapo Gal- 
vanized Steel Strand has consistently 
demonstrated its ability to more than 
meet all of these requirements. Proof 
of its reliable performance is to be 
found in the case histories of over- 
head power and communication lines 
throughout the country. 

Crapo Galvanized Steel Strand is 
fully protected against corrosion by 
heavy, uniform, dense coatings of com- 
mercially pure zinc tightly bonded to 
the individual wires. All grades and 
sizes are available in A, B and C 
weights of coating. 


For details, ask our dis- 
tributor or write direct! 


INDIANA 


SH WSLS Bet MS = 
COMPANY, INC. 


Muncie, Indiana 


DISTRIBUTION LINE 
MAINTENANCE ... 


(Continued from page 77) » 


streets and highways on rainy days 
when outside forces cannot be given 
suitable indoor work. 

Street lighting, which is not con- 
centrated in large metropolitan cen- 
ters, often presents peculiar prob- 
lems. Our Company has about 
54,000 street lights scattered over 
200 communities. 

We have crows-nest ladder trucks 
located in each district and sched- 
ule group replacement on a 2000-hr 
basis, using 3000-hr group replace- 
ment incandescent lamps. Mercury 
vapor and fluorescent lamps are re- 
placed every two years, or at about 
8000 hr. Enclosed luminaires are 
washed annually. 

We have attempted to attain a 
low spot replacement of premature 
burnouts of incandescent lights be- 
tween group replacement cycle and 
have reduced the replacements 
from 26 percent to 19 percent in 
one year, but these percentages in- 
clude breakage due to vandalism. 
We have tried new gasket materi- 
als, bumper pads on sockets, and 
correct size film cutouts in series 
lights, and while we have reduced 
the large lamp burnout to about 
seven percent, the 2500-lumen se- 
ries lamps, and the 189-w and 295-w 
multiple lamps continue to have a 
consistently higher burnout rate 
than the larger lamps. We believe 
this is partly due to the small-sized 
lamps having poorer quality con- 
trol in manufacture, together with 
the fact that overcurrent, or over- 
voltage as the case may be, causes 
these smaller lamps to deterioriate 
faster. We are concentrating now 
on setting our series circuits at 6.5 
amp instead of 6.6 amp, and we are 
experimenting with 130-v lamps in 
the smaller multiple group. Our 
nominal residential voltage is 120 
but on the distribution circuits, the 
voltage at the transformer often 
varies between 118 to 126 v, and 
we now purchase 125-v group re- 
placement lamps. 

We have also begun, on an ex- 
perimental basis, to use the services 
of a contractor to wash and group- 
replace our street lights in our three 
larger districts. Since this contractor 
is a specialist in this work, the results 
so far have been very encouraging. 


NO MORE 
DARK STREETS 


...and you can 
prove it! 


Shoot at it... 
Weather it... 
Drop it... 
Light it... 


UT WBREAKABLE 


Fiberglass 
STREET LIGHT 
GLOBES 


Tested and Approved 
by Recognized 
Standards Committees 
e Shatterproof 

e Lightweight 

¢ Weatherproof 


Over 20,000 in use... coast to 
coast — in small and large cities! 


Stop costly vandalism with these sensa- 
tional new fiberglass globes. Excellent 
light transmission properties. Saye re- 
placement labor and cost. Protect pedes- 
trians, automobiles and work crews. 
Weigh only 1/10th as much as a glass 
globe. May be stacked without breakage. 


Available for all major types of luminaires. 


NO BREAKAGE 


FROM BB'S, 
PELLETS, 
OR ROCKS 


No penetration from rocks, 
BB’s or pellets. Small arms 
fire will enter but not shatter. 


HOW TO GET YOUR TEST GLOBES 


Write today on your letterhead for 
details on no-cost test program. Give 
luminaire make and model. / 


Complete brochure 


available on request. 


COMMERCIAL PRODUCTS DIVISION 


PLASTIC AGE MFG. CO. 
14300 DAVENPORT ROAD 


MINT CANYON, CALIFORNIA 
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Now on the road is I-T-E Circuit Breaker Co.’s mobile exhibit of newly-designed 4.16-kw switch- 
gear. The 44-ft mobile unit is giving practical, on-the-spot demonstrations of the recently- 
introduced equipment to hundreds of customers and prospects in every state, except Alaska 
and Hawaii. Groups of from five to 15 persons have been attending two-hour sessions at each 
location. Given by field office representatives, the meetings consist of the showing of an 18-minute 
sound film, a complete demonstration of the equipment and a question-and-answer period. 


=== CAIN... 
Coffing Brings You 
a New Line of Hoists 


The new Safety Pull Aluminum Ratchet 
and Pawl Lever Hoist is easy to operate 
—requires minimum handle pull. It may 
be operated from either side, and the 
design prevents freezing a load. 

Safety has been built into the hoist. It 
will not ratchet under load if handle is 
released nor will it free chain. Controls 
are protected from inadvertent shifting. 
The bottom stop eliminates any hazard 
from the handle being released uninten- 
tionally. The exclusive safety handle 
bends to indicate overload. 

Strength without excess weight in the 
new hoist is achieved by a special alumi- 
num alloy which is used in the body 
and handle. 

Available in six models with capacities 
from *4 to 6 tons. Ask your distributor 
or write for Bulletin ADH-86. 


—___ COFFING HOISTS 


oueeNoRTON DUFF-NORTON COM 
PANY 


Four Gatevvay Center + Pittsburgh 22, Pa. 
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Electric Bond And Share To 
Acquire Walter Kidde 
Constructors 


Electric Bond and Share Co. has 
signed an agreement to acquire 
Walter Kidde Constructors, Inc., 
through exchange of stock. The ex- 
change is contingent upon the ac- 
quisition of at least 90 percent of 
the the 17,380 outstanding common 
stock share of Walter Kidde Con- 
structors and upon approval of the 
SEC. 

Electric Bond and Share now 
owns Ebasco Services, Inc., and 
Chemical Construction Corp. The 
new acquisition, according to 
George G. Walker, president of 
Bond and Share, “will serve to 
make more complete the design, 
engineering and construction serv- 
ices that Bond and Share, through 
its subsidiaries, is equipped to fur- 
nish its clients.” 

No changes in operation of the 
new firm are contemplated at this 
time. 

The Kidde engineering and con- 
struction firm was a part of Walter 
Kidde & Co., Inc., until 1929 when 
it became a separate corporate 
entity. Ownership of Walter Kidde 
& Co., Inc., is not affected by the 
acquisition. 


Honeywell Announces 
Division Name Change 


Minneapolis-Honeywell has 
changed the name of its Datamatic 
division to Electronic Data Process- 
ing division. 

The change was made “to make 
the division’s name clearly express 
its product line and to more closely 
identify these products with Honey- 
well,” according to Paul B. Wishart, 
Honeywell president. 

The name change does not in- 


volve any other reorganization in~ 


the division’s operations. 


Approve Simplex-Hitemp 
Merger 


Stockholders of Simplex Wire 
and Cable Co. and Hitemp Wires, 
Inc., have approved the merger of 
Hitemp into Simplex. After the 
merger, Hitemp will operate as the 
Hitemp Wires Co., a division of 
Simplex. George F. Rolfe continues 
as president and general manager. 
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: Burndy Forms 
Mexican Operation 


Formation of a jointly -owned 
Mexican corporation, Burndy I.E.I. 
de Mexico, S. A., has been an- 
nounced jointly by Burndy Corp. 
and Ingeneria Electrica Industrial, 
S. A., prominent electrical manu- 
'facturer in Mexico. 

The agreement, similar to those 
entered into by Burndy in both 
France and England, provides for 
licensed manufacture and sale of 
Burndy electrical connectors 
throughout Mexico and Latin 
| America. 


SALES BRIEFS 


Michel Brothers, Los Angeles, 
Calif., have been appointed sales 
representatives for Anchor Manu- 
facturing Co., producers of meter 
mounting and service equipment 
lines. They will service the south- 
ern California, southern Nevada, 
and Arizona areas. 


Tri-State Electric Co. has been 
named by Arvin Industries, Inc., as 
a wholesale distributor for its pri- 
mary electric heating systems. They 
will cover South Dakota, southwest 
Minnesota, and northwest Iowa. 


The sales department of EMCOR 
Ingersoll Products division, Borg 
Warner Corp., has announced the 
appointment of Harris-Hanson Co., 
St. Louis, Mo., as engineering-sales- 
representatives for Missouri, Kan- 
sas, Nebraska, and southern IIli- 
nois. 


Allis-Chalmers has announced 
three new distributors. They are: 
Straus-Frank Co., Electrical Sup- 
ply division, San Antonio, Tex., dis- 
tributor for A-C control equipment 
and transformers and agency for 
A-C regulators, power transform- 
ers, switchgear, unit substations 
and circuit breakers; the Coghlin 
Electric Co., Boston, Mass., A-C 
motors, for Worcester County, and 
the Hub Armature Works, Lafa- 
yette, La., distributor for A-C mo- 
tors and control equipment, for 
seven parishes around Lafayette. 


Midwest Piping has announced the 
opening of a sales office in the Park 
Building, Pittsburgh, Pa. William 
M. Bushman is in charge of the 
new Office. 
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Which Pioneer service 
do you need to 
your own staff 


DESIGN AND CONSULTING ENGINEERING SERVICES 


Pioneer specializes in designing power plants and offers design service for fossil 
fuel, hydro and atomic plants. It will also assist in forecasting load growth, in 
site selection, in purchasing and expediting of equipment and construction 
management. Pioneer’s other services include substation, transmission and 
distribution studies and design. 


SERVICES IN REGULATORY MATTERS 


Pioneer offers its services in all phases of Federal, State and local utility regula- 
tion, including natural gas and electric rate matters, certificate proceedings, 
licensed project accounting requirements, depreciation studies for rate case 
and income tax purposes, cost allocations and special studies. 


CORPORATE SERVICES 


Pioneer offers its services as business and management consultants; stock transfer 
and dividend disbursing agents; financial, accounting and tax consultants. 


Write for Booklet ‘PIONEERING NEW HORIZONS IN POWER” 


Serving Electric Utilities and 
Industrial Power Users Since 1902 


Pioneer Service & Engineering Co. 


231 SOUTH LA SALLE STREET « CHICAGO 4, ILLINOIS 
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November 14-15—Pacific Coast Electrical As- 
sociation, Administrative Services Section 
(Fall Conference), Phoenix, Ariz. 


November 14-20—National Electrical Manu- 
facturers Association: Generation, Trans- 
mission, and Distribution Equipment Divi- 
sion, Traymore Hotel, Atlantic City, N. J.; 
Insulating Materials Division, Westchester 
Country Club, Rye, N. Y.; Lighting Equip- 
ment Division, Waldorf-Astoria Hotel, 
N. Y.; 34th Annual Meeting, Savoy- 
Hilton Hotel, New York, N. Y.; Wire and 
Cable Division, Seaview Country Club, 
Absecon, N. J. 


November 15-16—Edison Electric Institute, 
Area Development Workshop, Park Plaza 
Hotel, St. Louis, Mo. 


November 16-18—Southeastern Electric Ex- 
change, Sales Conference, Henry Grady 
Hotel, Atlanta, Ga. 


November 22—Electric Companies Public In- 
formation Program, Inter-Regional Meet- 
ing, Detroit Leland Hotel, Detroit, Mich. 


November 27-December 2—American Society 
of Mechanical Engineers, Winter Annual 
Meeting, Statler Hilton Hotel, New York, 
N.Y. 


November 28-December 2—24th National 
Exposition of Power and Mechanical En- 
gineering, New York Coliseum, New 
York, N. Y. 


November 30-December 1—Edison Electric 
Institute, Sales Division, Street and High- 
way Lighting Committee, Cincinnati, 
Ohio. 


December 1-2—Pacific Coast Electrical Asso- 
ciation, Administrative Services Section, 
Fall Conference, Hotel Safari, Scottsdale, 
Ariz. 


December 5-8—Third National Conference on 
the Application of Electrical Insulation, 
Conrad-Hilton Hotel, Chicago, Ill. 


January 19-20, 1961—Edison Electric Insti- 
tute, Transmission and Distribution Com- 
mittee, Baltimore, Md. 


January 23-27, 1961—Doble Engineering Con- 
ference, Boston, Mass. 


January 29-February 3, 1961—American In- 
stitute of Electrical Engineers, Winter 
General Meeting, Statler Hotel, New 
York, N. Y. 


February 5-7, 1961—National Association of 
Purchasing Agents, Public Utility Buyers 
Group, Detroit, Mich. 
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